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PREFACE AND DEDICATION. 



The pupil-nurse in a training-school has very few hours at 
command for the study of text-books, but it is hoped that she may 
find in this "Anatomy for Nurses" an aid to the acquirement of 
that knowledge of the human body which is essential to the full 
understanding of her important duties. 

In preparing a book of this kind, the inevitable difficulty of 
selection, when dealing with a subject of such magnitude, is at 
once manifest. What appears from one point of view to be of 
minor interest, is from another paramount in importance; while 
in truth, no detail is of itself insignificant. 

The author trusts that in the present work such matters as 
are not available for immediate use in the hospital ward may still 
be of value, to meet the growing need of the graduate-nurse as 
she finds herself developing with the practice of her profession. 
It was, in part, to meet this frequently expressed need that the 
work was undertaken. 

The old plan of systematic anatomy is followed, but the usual 
order of subjects is not strictly observed. For example, the 
description of the blood-vessels is deferred until the student 
shall have become familiar with many of the organs from which 
a large number of vessels derive their names. 

The chapter entitled " Foods and Digestion " is introduced in 
response to a request. 

Concerning the use of anatomic terms, indications point to 
the general adoption of the nomenclature accepted by the German 
Anatomical Society at the meeting of 1895, in Basle, Switzerland. 
The B.N.A., as it is called, will soon be in use among the yoimger 
physicians at least; therefore, many of the terms belonging to it 
are here introduced, and several tables are given which include 
names not found in the text. 

The author gratefully acknowledges her indebtedness to Dr. 



Vi PREFACE AND DEDICATION. 

Marie L. Bauer for valuable aid in the preparation of the book, 
and to Drs. Frances C. Van Gasken and J. Wilham McConnell 
for assistance in the reading of proofs and for helpful suggestions. 

The original illustrations, most of which are printed in colors, 
are drawn by Chas. F. Bauer. 

To the members of the nursing profession, with cherished 
recollections of labors and responsibilities shared, this Text-book 
of Anatomy is dedicated. 

» Elizabeth R. Bundy. 

December i, 1906. 
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ERRATA. 

Page 3, line 9, for anterior read interior. 
22, line 5, for opens read open. 
28, the spine and spinal column —for causing read caused. 

36, note, for nearest to read farthest from. 

37, line 4 from the foot, for others read upper. 
86, notes, for epicondyles read epicondyle. 

112, reference Fig. 100 should read Fig. loi. 

151, legend of Fig. 127, for Atrium of Auricle read Atrium or 

Auricle. 
163, reference Fig. 135 should read Fig. 136. 
180, reference Fig. 153 should read Fig. 154. 
182, reference Fig. 154 should read Fig. 155. 
186, small print, for auditory read olfactory. 
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but the use of the words medial and lateral (formerly internal 
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CHAPTER I. 
PLAN OF STUDY. 

We shall study first the framework of the body, — the bones 
which give support to all other structures, with the joints by which 
they are held together, either loosely or firmly; the muscles by 
which they are moved and still further connected; then the nerves 
by which the muscles receive their stimulus. 

Afterward will be presented the organs or viscera which are 
enclosed in the cavities formed by the bones and muscles, with 
their nerve supply, and the system of vessels by which the entire 
body receives its nutriment. We shall see that all these parts 
are wrapped in delicate connective tissue, and held in place by 
bands and sheaths of the same substance. The muscles are 
stretched upon the bones, the firm layers and partitions of deep 
fascia bind them in place, the wrapping of superficial fascia 
keeps them warm and flexible, and the skin or integument makes 
an elastic and sufficient covering for the whole. 

The organs of the special senses receive attention, and the 
last section is devoted to a review of the several regions of the 
body which, it is hoped, will prove interesting and profitable. 

The anatomic position is that with the face toward the 
observer and the palms turned forward, and the terms anterior, 
posteriory right, left, etc., are to be understood with this position in 
the mind. Thus, the anterior surface of the hand is always the 
palm; and, if we speak of any part as situated to the right we 
mean that it is nearer to the right side of the body which we are 
studying (which for convenience we will call the '* subject"), 
but it has no relation whatever to the right side of the student. 
Of course the words superior and inferior are easily understood, 
but the use of the words medial and lateral (formerly internal 
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and external) requires special mention. Imagine a line drawn 
through the middle of the head and trunk and striking the floor 
between the feet, thus dividing the body into right and left halves. 
This is called the median line. Any part or surface of one-half 
of the body is said to be medial to another part if it is nearer the 
median line while in the anatomical position, or lateral to another 
part if it is farther from the median line. 

All of these terms once applied to a part of the body belong to 
it always. For example, the little finger is always medial to the 
others, and the great toe is likewise medial, because these relations 
are established once for all while the subject is in the anatomic 
position. Likewise, the palm is the anterior surface of the hand 
even if it be temporarily turned backward. 

The words exterior and interior are applied to the parts of the 
body which are on the surface or within, respectively. 

Proximaly means nearer to the head; distal, farther from the 
head. Thus we may speak of the proximal end of the finger, or 
the distal end of a toe, or the proximal end and distal end of an 
arm or a leg. 

THE TISSUES OF THE BODY. 

The simplest form of living matter is protoplasm. A living 
cell may be nothing more than a definite quantity of protoplasm, 
or it may be more complex, having a nucleus, when it is said to be 
nucleated, and it may have a nucleolus within the nucleus. A 
nucleated cell is capable of forming new cells by the division of its 
substance, the division always beginning in the nucleus. 

The various tissues of the body are composed of cells which 
are developed in special ways; for example: 

Bone-tissue is composed of cells which develop the power of 
utilizing mineral substances in the blood to form bones. 

Muscle-tissue is composed of cells which are highly developed 
in the power to contract. 

Nerve-tissue, of cells which are particularly sensitive to 
special kinds of stimulus. 

Gland- tissue, of cells which have the power to form some 
special substance out of the blood. 

Adipose-tissue, of cells containing fat. 
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Fibrous tissue, of cells forming slender fibers, closely packed 
together — this is connective tissue. 

Areolar tissue, of the same kind of fiber-cells, loosely woven 
into a network (often called cellular tissue). 

An organic substance is a substance formed by living cells, 
whether they are single or arranged together in organs. 




Fig. I. — Illustration Showing Cancellous and Compact Bone-tissue in 
THE Extremities of Two Bones (Diagrammatic). 

An organ is any part of the body designed for a special function 
or use; it may be composed of several kinds of tissue. An organ 
in the anterior of the body (internal organ) is called a viscus 
(pleural, viscera). Examples — ^hcart, lungs. 

A system is composed of a number of organs of similar struc- 
ture. Example — the muscular system, the nervous system. 



CHAPTER II. 

THE OSSEOUS SYSTEM AND ARTICULATIONS. 

Bony or osseous tissue is conspicuously a hard tissue. This 
hardness is due to the mineral substances which it contains and 
which form two-thirds of the weight of an adult bone. They are 
mostly salts of lime, and may be easily dissolved in an acid, there- 
fore by immersing a bone in an acid solution, the mineral portion 
may be dissolved out, leaving behind only the flexible and elastic 
animal portion. A long bone, after the lime salts are removed 
in this way, is said to be decalcified, and may be bent and twisted, 
or even tied in a knot. 

The toughness and elasticity of bones is due to the animal 
matter which they contain. By carefully burning a bone, the ani- 
mal portion is destroyed; the bone still remains hard but is very 
brittle and is easily crushed. The pale grayish color of a burned 
bone is noticeable, the result of the loss of all the marrow and blood 
which it contained before, and which gave it a pinkish tinge. 

By these experiments it is seen that the mineral matter gives 
hardness to a bone, while the animal matter gives flexibihty and 
elasticity. The proportions of the two kinds of substance vary 
at different ages. The bones of a child are soft because they 
have not enough mineral matter to make them hard, while the 
bones of an aged person are brittle, because they no longer con- 
tain sufficient animal matter to keep them clastic. 

The hardest part of any bone is at its surface, and it is called 
compact bone tissue. The deeper part is porous, and is therefore 
called spongy tissue (also named cancellous tissue, because its 
appearance suggests lattice work). (See illustration, page 3.) 

Articular surface of a bone is that portion which enters into 
the formation of a movable joint. It consists of a very com- 
pact tissue called the articular layer which is covered with firm 
white cartilage, having a glistening pearly appearance, and called 
articular cartilage. 

4 



surface of bone and periosteum. 5 

Surface Markings of Bone. 

Any inequality of the surface of a bone, whether it be an 
elevation or depression, or an opening, is called a ** marking." 
The most prominent elevations often occur where the muscles are 
attached to the periosteum (owing partly to the calcification of 
these attachments); and the greatest enlargements of bones are 
at their extremities, where they form important joints. 

A process is a decided projection; the larger processes are 
called tuberosities, small ones, tubercles, 

A spine is usually a long or a sharp projection. 

A crest is a prominent border; it may be rather broad. 

A condyle is a rounded articular eminence. 

A jossa is a depression or concavity. 

A foramen is a hole through a bone. 

Periosteum. 

There is no such thing as bare bone in the normal state; all 
bones are closely covered more or less completely with a strong 
fibrous membrane called periosteum. This membrane is essen- 
tial to the life of the bone, because many blood-vessels which 
nourish it lie in the periosteum until they become divided into 
minute branches which then enter the compact tissue. 

The articular surface of bone is the only portion which is not 
covered with periosteum. 

A bruise of sufficient \'iolence will so injure the periosteum that 
it no longer serves for the purpose of nutrition, and that area of 
bone immediately underneath the injured membrane dies from 
want of food, and becomes **dead bone'V (the process is called 
necrosis). The sensation imparted by a probe which touches 
dead bone is that of roughness, and is distinctly different from the 
feeling of sound bone with its smooth covering of periosteum. 
A similar membrane called endosteum lines the canal in the shaft 
of long bones. 

There is one special "nutrient" artery for each long bone, which 
pierces to the cavity in the shaft, and divides into two branches 
running in the endosteum toward the two extremities. 
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Classification of Bones According to Shape. 

According to differences of shape and arrangement of their 
tissue, bones are classified as long^ shorty flat, and irregular, A 
long bone has always a sliajt and two enlarged extremities. The 
shaft is hollow, containing yellow marrow, this cavity being called 
the medullary canal, 

A short bone has neither shaft nor extremity. 

A flat bone is arranged in layers, two of compact tissue with one 
of spongy tissue between them. 

An irregular bone conforms to no special definition. 

Remarks. — In no part of anatomy is it more important that 
the student should learn the structures from the actual speci- 
mens than in the division called osteology. The bones are to 
be studied, not the hook. It is supposed that with the bone in 
the hand the student will use the book as a key, by means of 
which she will become accjuainted with the names of its parts 
and their uses. The habit of studying the human body itself 
rather than the description of it, cannot be too soon or too firmly 
established. 

THE HUMAN SKELETON. 

The skeleton is the bony framework of the body, and consists 
of 200 bones. 

TABLE OF BONKS IN THK HIMAN BODY. 

In the cranium 8 

In the fare 14 

In the sjnnal column 24 

In the pelvis 4 

In the upjjer extremities 64 

In the lower extremities 60 

Ribs 24 

Os hyoifles i 

Sternum i 

200 
In addition to these, there are four bones in each ear called 

ossicles, or *Mittle bones.'' 

The bones of the skeleton are classified as follows: Head and 

Neck, Trunk, Extremities, 

The bones of the head form the skull, which supports the 

face and the organs of special sense, and securely encloses the 

brain within its cavity. The bones of the neck connect the 



THE SKELETON. ^ 

head with the trunk, and support the tongue and various other 
structures. 



Cervical vcne- 




Tarsus. 

Metatarsus. 

Phalanges. 



Fig. 2. — Bony Skeleton (Gould's Illustrated Dictionary). 

The bones of the trunk assist to form a cavity, divisible into 
three portions, — the thorax, the abdomen, and the pelvis. 
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The bones of the four extremities contribute the solidity and 
strength which are necessary for their uses in various positions 
of the body. 

THE SKULL. 
The skull includes the cranium and face. 



CkLABELLA^ 



RIOR Htk^/k 
SPINt 




Fig. 3. — The Skull (Gcrrish). 

BONES OF THE CRANIUM, 8 

Frontal i Parietal 2 

Occipital I Ethmoid i 

Temporal 2 S])henoi(l i 

Frontal bone (os jrontale), — ^The anterior part of the skull, 
shaped like a cockle-shell, and consisting of the jronlal party or 
forehead, the two orbital parts, and the nasal part. The frontal 
part {squama jrontalis) is flat in structure, and unites above with 
the parietal bones. This part is bounded below by a prominent 
border formed by the two supraorbital margins with the nasal 
part between them. At the median third of each margin is a 
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small supraorbital notch (or foramen) for the supraorbital nerve, 
artery, and vein. Just above the margins are the superciliary 
arches which bear the eyebrows, and mark the position of spaces 
in the frontal bone, called the jrontal sinuses. These sinuses 
begin to develop at the age of seven years and grow larger as 
time advances. They communicate with the nose, and contain 
air. The smooth space between the eyebrows is the glabella. 

The orbital parts (or plates) of the frontal bone are so called 
because they are in the roof of the orbits, or eye-sockets; the 
space between these parts is occupied by the ethmoid bone and 
is called the ethmoid notch. Just underneath the lateral part of 
the orbital margin which 
borders the orbital part is a 
small fossa (the lacrimal 
fossa), containing the lacri- 
mal gland, where the tears 
are formed. 

At birth the frontal 
bone is in halves — right and 
left — ^which become united 
in early life. 




Fig. 4 — Fpontal Bone, showing that it 
Originates in Halves (Morris). 



Occipital bone (os oc- 

cipitale) . — At the back of the 
skull and consisting of two 
portions: squamous (scale- 
shaped) and basal (Fig. 3). 

The squamous portion (squama occipitalis) is flat in structure, 
triangular in shape, and joined to the parietal bones. The most 
prominent point on the back of the skull is on this portion, and 
is called the occipital protuberance or inion. 

The basal portion bends forward, extending far enough 
toward the front to form the roof of the throat. This portion 
presents a large opening called the foramen magnum (or great 
foramen), which transmits the spinal cord. At the sides of the 
foramen magnum are two smooth prominences, called the occipital 
condyles, which rest upon the first bone of the spinal column, 
whereby the nodding movement of the head is permitted. 
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The inner surface of this bone has broad grooves for the transi'erst sinuses 
(lateral sinuses); also one for the sagittal sinus (superior longitudinal sinus). 

Temporal bones (ossa iem paroles). —Right and left; situated 
at the sides of the skull. 

Each temporal bone consists of four portions — ^the squamous, 
the mastoid, the petrous, and the tympanic. 

The squamous portion {squama temporalis) is flat, and 

presents the zygomatic 
process in the form of 
a ridge running for- 
ward in front of the 
ear to the cheek. Be- 
low the beginning of 
this process is the 
canal leading into the 
ear, called the exter- 
nal auditory meatus, 
and just in front of 
that is a depression 
called the mandibular 
j ossa J where the lower 
jaw-bone, or mandi- 
ble, is joined to the 
temporal bone. 

The mastoid por- 
tion forms the prom- 
inence behind the ear, 
and terminates in the 
mastoid process, which 
contains a number of small cavities, the mastoid cells. They all 
communicate with the middle car, and mastoid disease may there- 
fore follow an infection of the middle ear. 

The inner surface of this portion shows the sigmoid groove for the transverse 
sinus. 

The petrous portion is exceedingly hard, like stone, hence 
its name. A slender point of bone, called the styloid process, is 
seen on its lower surface, and the carotid artery, on its way to 
the brain, passes through the carotid canal, which is in this portion. 




Fig. 5. — Parietal, Temporal, and Sphenoid 

Bones; Posterior Aspect. 
I, Body of sf>hcnc)ifl bone; 2, 2, greater wings of 
sphenoid bone; 3, 3, [)arielal bones; 4, 4, mas- 
toid f)roccss of temj)()ral bones ((iould's Dic- 
tionary). 
The occij)itai bone occupies the S{)ace included be- 
tween these bones. 
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The petrous bone contains the greater part of the ear, and the 
internal auditory canal for the auditory nerve, or nerve of hearing, 
is on its posterior surface. 

The tympanic portion forms the greater part of the external 
auditory meatus, or canal. 

Parietal bones (ossa parietales). — ^Right and left, situated 
at the top and sides of the head, and so named because they form 
the sides or walls of the skull. They are flat in structure, and 
nearly square in shape, and the four borders are called sagittal, 
squamous, jrontal, and occipital. 

At the extremities of the borders are the angles, — the frontal 
and occipital angle above, and the sphenoid and mastoid angles 
below. The most prominent point on the side of the skull is near 
the center of the parietal bone and is called the parietal eminence. 

On the inner surface of this bone well-marked grooves are 
seen for the middle meningeal artery, and depressions for the 
convolutions of the brain. 

Ethmoid bone {os ethmoidale), — Situated between the orbits 
and, therefore, in the upper part of the nose. (For illustration 
see pp. 21, 22.) 

It consists principally of two lateral portions, formed of spongy 
bone, and containing the ethmoidal cells or sinuses. These portions 
are called ethmoidal labyrinths. They arc in the walls of the 
nasal cavity, and the cells open into it, therefore they contain air. 
The labyrinths are attached to the borders of a flat horizontal 
plate, situated in the roof of the nose, and perforated for the 
passage of the nerves of smefl. 

The nasal septum, which divides the nasal cavity into two 
parts, is formed in part by the vertical plate of the ethmoid, 
which hangs from the horizontal plate, and is, therefore, between 
the two labyrinths. 

Sphenoid bone {os sphenoidale). — Immediately behind the 
ethmoid, to which it is joined (Fig. 5). Its shape resembles a bat 
with the wings spread. It consists of a body, wings, and two ptery- 
goid processes. The body is joined to the ethmoid in front, and to 
the occipital behind. It is hollow, and its two cavities (called the 
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Sphenoidal sinuses) communicate with the nose. The wings, 
two pairs — greater and lesser — extend outward from the body at 
about the level of the orbits. The optic joramen, for the optic 
nerve, is in the lesser wing. 

The processes extend downward from the body, completing 
the back part of the sides of the nose. 

Note. — The lateral extremities of the greater wings may be seen at the sides 
of the skull, between the frontal and temporal lx)nes; the si)henoid is thus, wedged 
in behind the face, between it and the other cranial bones. (The name sphenoid 
signifies wedge4ike.) 

ARTICULATIONS OF THE CRANIUM. 

The joints of the cranium arc callcnl sutures. Most of them 
are formed by the interlocking of irregular edges of the bones held 
firmly together by fibrous tissue between them. Sometimes the 
edges resemble saw-teelh in form, and then the suture is deniated 
or serrated. Sometimes the edges are smooth and overlap each 
other, and sometimes one fits between two others; but they are 
always immovable. (For illustration, see Fig. 3). 

The sutures which are most important for the nurse to recognize 
are those formed with three borders of the parietal bones. The 
two sagittal (or superior) borders, uniting with each other, form 
the sagittal suture; the jrontal borders, uniting with the frontal 
bone, form the coronal suture, while the occipital borders, 
uniting with the occipital bone, form the lambdoid suture. 

BONES OF THE FACE, 14. 

Nasal 2 Palalo 2 

Lacrimal 2 Inferior turbinated 2 

Zygomatic 2 Vomer i 

Superior maxillary 2 Inferior maxillary, or man- 
United, form the maxilla. diblc i 

Nasal bones (os nasalcy sing.). — ^Two in number (Fig. 3). 
They are flat in structure and form the bridge of the nose, being 
joined to each other in the median line of the face and to the 
frontal bone above. 

Lacrimal bones (os lacrimal e, sing.). — ^Two in number, small 
and thin, situated in the walls of the orbits, just under the ex- 
tremity of the supraorbital margin (Figs. 3 and 15). In this bone 
is the beginning of the canal in which the lacrimal duct runs, con- 
veying the tears into the nose, thus preventing them from over- 
flowing the eyelids and running down the cheek. 



THE MAXILLA. 
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Zygomatic bones (os zygomaticum, sing.). — ^Forming the 
prominences of the cheek (Fig. 3). They are especially 
noticeable in certain races, as the Chinese, for example, who have 
high ^' cheek bones." 

Maxilla (or upper jaw-bone). — Situated in the front of the 
face, and composed of the two superior maxillary bones joined 
together below the nostrils. It supports the cheeks, helps to 
form the nose and also the floor of the orbits. It consists of a 
body and several processes. 

The body is hollow, the space being called the maxillary sinus 
or antrum 0} Highmore, which opens into the side of the nasal 
cavity. In the lower border of the body the teeth are imbedded. 



Infraorbital foramen 




Canine eminence 



Articulales with zygo- 
ma lie bone 
FcifiLencr (jental canals 



^ Tuberosity 



Fig. 6. — The Maxilla (Morris). 

the sockets of the large teeth being in the floor of the antrum, 
which explains how a diseased tooth may lead to antrum trouble. 
The foramen on the surface of the body just below the orbit is 
called the injraorbital foramen. It is on a line with the supra- 
orbital foramen of the frontal bone already mentioned. 

Processes. — ^The frontal process extends upward along the 
side of the nasal bone to join the frontal. The palate process 
is in the roof of the mouth, the bony part of the roof being called 
the hard palate. The alveolar process (or alveolus) is the thick 
border of bone in which the upper teeth are fixed. This process 
is very spongy and is sometimes broken in extracting a tooth. 
The zygomatic process joins the zygomatic bone. 
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Palate bones (os palatinum, sing.).— Right and left, shaped 
like the capital letter L, and placed behind the maxilla. The 
upright portion is in the side of the nose at the back; the 
horizontal portion lies in the floor of the nose, being at the same 
time in the roof of the mouth, and thus completing the hard 
palate. , 




iramina and in- 
cisive suture 



Palate prcxress 



} Palatine foramina 
in a palate hoot 



Fig. 7. — The Hard Palate, or Roof of the Mouth (Morris). 

Inferior -turbinated bones (concha nasalis inferior, sing.). — 
Right and left; situated in the right and left walls of the nasal 
cavity (below the superior and middle turbinated bones, or c. 
suprema and c, media, which belong to the ethmoid, Fig. 16). 
Each is composed of a thin plate of spongy tissue, having one 
edge rolled under like a shell (concha), and they extend from front 



Articulates with 
ethmoid 



Groove for nerve 



Articulates with 
hard palate 




Fig. 8.— The Vomer (Morris). 



to back on the outer wall of the cavity. The overgrowth, or 
hypertrophy, of these bones is a frequent cause of obstruction to 
proper breathing. 

Vomer. — A thin bone resembling a plowshare in shape, 
joined above with the vertical plate of the ethmoid, and below 
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with the maxilla, thus forming the lower part of the septum 0} the 
nose. It is this part of the septum which is sometimes bent to 
one side, or *' deflected,'' and it often presents a ''spur'* on one 
of its surfaces. (The vertical plate of the ethmoid and the vomer 
together form the bony septum, Fig. 17.) 

Mandible (inferior maxillary, or lower jaw-bone, mandibula). 
— The only movable bone in the skull. It consists of a body 
having on either side a ramus (or branch) which is attached by 
ligaments to the temporal bone. 

The body is the lower portion, shaped much like a horseshoe, 
with a thickened border (the 
alveolus), which bears the lower 
teeth. On each side is an 
opening called the mental jor- 
amen, which is in a line with 
the infraorbital and supraor- 
bital foramina, already men- 
tioned. 

Each of these three openings 
transmits an important nerve, artery, 
and vein, bearing the same name as 
the foramen. 

The ramus extends up- 
ward from the body, and ends 
in two processes, one of which 
is the condyle, and it is this 
condyle which articulates with 
the temporal bone to form the 
temporo-maxillary joint, where dislocation so easily occurs if the 
mouth is opened too widely. 

The angle of the jaw, or mandible, is the posterior extremity 
of the lower border. The prominence of the angle differs in 
different people and at different ages. 




Fig. 9. — The Mandible. 
I, Body of bone; 2, ramus; 3, sym- 
physis; 4, incisive fossa; 5, men- 
tal foramen; 7, depression for 
passage of facial artery; 8, angle 
of jaw; 10, coronoid process; 11, con- 
dyle; 12, sigmoid notch; 13, alveo- 
lar border; a, incisors; b, bicuspids; 
c, canines; m, molars (Gould's Dic- 
tionary). 



ARTICULATIONS OF THE FACE. 
The bones of the face are all irregular, and many of them are 
very frail. They are fixed by sutures, with one exception, that 
of the mandible, which moves freely. (For description of a movable 
joint, see the end of this chapter.) 
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The mandibular joint, a hinge-joint^ is the only movable 
joint in the skull. The action may be felt in front of the ear. 

The bony surfaces are the condyle of the mandible and the 
mandibular fossa of the temporal bone. They are covered with 
cartilage and connecttxl by ligaments jorming a capsule^ which 
is sufficiently loose to allow the condyle to glide freely in the fossa, 
back and forth or sidewise, as in opening and closing the mouth 
and masticating the tood. 

Surgical notes. — If the mouth be suddenly opened very 
widely, as in hearty laughing, dislocation easily results, — that is, 
the condyle glides too far forward and slips in front of the fossa, 



Capsule 




Fig. io. — Mandibular Joint (after Morris). 

making it impossible to close the mouth. To correct this condition 
(or *' reduce the dislocation") press the jaw forcibly downward 
and backward with the thumbs placed upon the molar teeth. 
(First wrap the thumbs with a napkin to protect them, as the 
mouth closes suddenly.) 

POINTS OF INTEREST IN CONNECTION WITH THE 
SKULL AS A WHOLE. 

The Cranium. 
The cranium is a firm, strong case for the brain, composed 
largely of flat bones, the layers of these flat bones being called the 
tables of the skull. The innermost table is very brittle and may 
be fractured by a blow which does not break the outer one, and 
owing to this brittleness it is called the vitreous, or glassy layer. 



THE BASE OF THE SKULL. 
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Observing the illustrations, or better, with the skull in the 
hand, the student may trace the frontal, two parietal, and 
occipital bones forming the vault 0} the skull, or the vertex; 
and at the sides the squamous and mastoid portions of the tem- 
poral bones and the tip of the great wing of the sphenoid. 



:rior mas 
spike: 



PROSTHIO 




Fig. II. — The Vertex and Side of the Skull (Gerrish). 



Turning the skull upside down, observe the base (Fig. 12). 
In the median Hne at the back is the basal part of the occip- 
ital bone, with the foramen magnum and the condyles on , either 
side of it. In front of that are the body and processes of the 
sphenoid, and then the roof of the mouth (or hard palate) 
bounded by the upper teeth. Tracing forward from the lateral 
part of the occipital bone is the petrous portion of the temporal, 
with its sharp styloid process and round opening of the carotid 
canal; and in front of the temporal is the great wing of the 
sphenoid. The ethmoid may be seen through the posterior 
nares where the turbinated bones (better, shell-bones) are all 
visible. 
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Numerous openings or joramina pierce the base of the skull, 
for the vessels and nerves. The jugular joratnen is just back of 
the carotid canal; through it the jugular vein leaves the skull to 
pass down in the neck. The interior surfaces of all cranial bones 
show depressions for the convolutions of the brain. 




Fig. 12. — Base of Skull. 
I, 2, 3, Foramina and sutures in hard palate; 4, post-nasal spine; 5, nasal septum; 
6, 7, 8, 9, 10, II, 12, j)terygoid processes, and markings on sphenoid bone; 13, 
zygomatic arch; 14, spheno-occipital suture; 15, 16, 17, 18, 19, 20, markings 
on temporal bone; 21, 21, condyles of ()ccij)ital bone; 22, basal portion of oc- 
cipital bone; 23, foramen magnum; 24, 25, crest and lines of occipital bone 
(Gould's Dictionary). 

The Face. 

(See Figs. 11, 15.) 

Beginning with the forehead, note the two jrontal eminences^ 
and below these the superciliary arches with the glabella between 
them. Still lower, the supraorbital arches^ with the nasal notch 
between them, to which the nasal bones are attached. Observe 
the lacrimal canal at the inner side of the orbit leading to the nasal 
cavity. Below the orbit, locate the injraorbital joramen on the 
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surface of the maxilla and the mental foramen on the body of the 
mandible. Remember that these three foramina transmit three 
very sensitive nerves, as fol- 
lows: The supraorbital 
nerve for the forehead, the 
infraorbital nerve for the 
cheek, and the mental nerve 
for the lower lip and chin. 
(Blood-vessels bearing the 
same names accompany 
these nerves.) The prom- 
inences at the sides of the 
cheeks are made by the zy- 
gomatic bones. The open- 
ings of the nasal cavity are 
the anterior nares, within 
which may be seen the sep- 
tum, and the middle and inferior turbinated bones (shell-bones) 




Fig. 13. — Skull of New-born Child, 
SHOWING Frontal Fontanelle (Edgar). 



THE SKULL AT BIRTH. 

The bones are only partially developed, a considerable space be- 
tween them being occupied 
by membrane (or, in some 
places, cartilage), and the 
frontal bone is in two pieces. 
Fontanelles. — The pa- 
rietal and frontal bones are 
incomplete at the angles 
where their sutures meet, 
leaving a diamond -shaped 
space above the forehead 
where there is only mem- 
brane, and which is called 
the anterior or frontal fon- 
tanelle. The parietal and 
occipital bones are also lacking where their sutures meet, leav- 
ing a triangular soft spot called the posterior or occipital fonta- 
nelle, which is much smaller. These fontanelles are closed as the 




Fig. 14. — Occipital Fontanelle. 
Both cuts show moulding of the head (Edgar) 
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bones develop; the occipital in a few months; the jrontal before 
the end of the second year. 

Obstetrical note. — Owing to the fact that the bones are not 
firmly jointed, they can be made to overlap and thus adapt the 
shape of the child's head to the passage which it must traverse 
during birth. This is called the moulding of the head, 

¥OSSM OF THE SKULL. 

The four large fossa? of the exterior of the skull are the 
temporal, zygomatic, orbital, and nasal. 

The temporal fossa (jossa temporalis). — ^The thinnest part 
of the skull (Fig. ii). It is bounded by the temporal ridge and 



Superciliary 
ridge 

Glabella 




Fig. 15. — TuK Orbit (After Morris). 

the zygomatic arch, occu})icd by the temporal muscle, and covered 
by a strong membrane, called the temporal jascia, through which 
the motion of the muscle may be felt. 

Zygomatic fossa. — \i the side of the skull below the temporal 
fossa, from which it is separated by the zygomatic arch (Fig. 11). 
It is covered by the ramus of the mandible, and occupied by two 
of the muscles of masticatioUy and also by a number of important 
arteries, veins, and nerves. 

Orbital fossa for orbit). — Containing the eye. It is shaped 
like a pyramid, the apex being at the back part of the fossa. The 
large opening on the face is bounded by the margins of the orbit, 
having the frontal bone above, the maxilla below, and the zygo- 
matic bone on the outer side. 
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The orbital plate of the frontal bone is in the rooj of the orbit, 
and the orbital plate of the maxilla in the floor. The lacrimal and 
ethmoid bones are in the medial wall; the sphenoid and zygomatic 
bones in the lateral wall. The lacrimal duct begins in the lacrimal 
bone and runs down into the nose. The optic foramen^ for the 
optic nerve, is at the apex of the fossa. 



CoDcbs ^pr»iia 



SpheiuuJal eiEiua 




Middle meahis 
Inierior meajiiis 



Fig. 1 6.— Lateral Wall of Nasal Fossa or Cavity (Morris). 



Nasal fossa. — Roof formed by nasal and ethmoid bones; 
floor by maxillary and palate bones; lateral wall by nasal, palate, 
maxillary, and ethmoid bones; septum by ethmoid and vomer. 

The openings on the face, or anterior nares, are bounded by the 
maxillary and nasal bones, and separated by the vomer. The 
posterior nares are bounded by the sphenoid and palate bones, 
separated by the vomer, and open into the throat. Turbinated 
bones are seen on the outer walls. 
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Each nasal fossa communicates with four sinuses: the sphe* 
noidal, ethmoidal, frontal, and maxillary. The sphenoidal sinus 
opens into the upper and back part; the ethmoidal, frontal, 

and maxillary (or antrum 
of Highmore) opens at the 
side, lower down; the lac- 
rimal canal also opens at 
the side near the floor. 

The nasal fossae are 
lined with mucous membrane 
(the Schneiderian mem- 
brane), and inflammation 
of this membrane may ex- 
tend into any of the sinuses, 
causing sinusitis. If this 
occurs in the jrontal region, 
a dull pain is felt over the 
eyes; if in the ethmoidal 
region, a pain at the side of 
the nose and a change in 
the sound of the voice {nasal tone) are noted. It frequently ex- 
tends into the antrum oj Highmore, 

The sense oj smell resides in the upper part of the nose, the 
olfactory ner\Ts coming down through 
the sieve-like plate of the ethmoid 
bone in the roof of the fossa. 

BONES OF THE NECK. 

The hyoid bone, or os hyoides. 

— Shaped like the letter U, situated 

in front of neck, about on a level with 

the chin, and suspended by ligaments 

and muscles from the styloid process 

of the temporal bone. The hyoid 

is not articulated to any other bone. 

It consists of a body and four cornua (or horns), and is designed 

to give attachment to the muscles of the tongue, and to others, which 

connect it to the mandible above and sternum and clavicle below. 



Fig. 17. — The Bony Septum. 

Body of sphenoid immcdiatt-ly behind it 

(Morris). 




Fig. 18. — Hyoid Bone, An- 
terior Aspect. 

I, I, Anterior or convex sur- 
face of body; 2, 2, great- 
er cornua; 3, 3, junction 
of greater cornua with 
body; 4, lesser cornua 
(Gould's Dictionary). 
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Seven cervical vertebrae,— The seven cervical vertebrae 

and their articulations will be described with the spinal column. 

THE TEETH. 

A tooth is composed of dentin or tooth-bone, and consists 
briejfly of a crown, a neck, and a root. 

The crown is the exposed portion and is covered with hard 
white enamel. The root (connected with the crown by the neck) 



Root 



Neck 
Cingulum 

Crown 

Fig. 19. — A Molar Tooth in Section and a Canine Tooth (Morris). 
(See Fig. 9, page 15, showing permanent teeth.) 






Fig. 20. — The Temporary Teeth. 
The rudiments of the permanent teeth are seen enclosed in the bones (Gorgas). 

is concealed in the socket of the jaw and is covered with cement. 
The shape of the tooth varies from that of the flat incisor, or 
cutting tooth, to the broad one for crushing and grinding. 

The teeth are hollow and contain tooth-pulp. This consists 
of a deUcate meshwork of vessels and nerves entering at the point 
of the root. 
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Fig. 21. — Vertebral 
CoLUMx, Later- 
al ASPfXT. 



1-7 



Cervical vertebrae; 
8-19, dorsal verte- 
bral; 20-24, lum- 
bar vertebra?; A, 
A, spinous pro- 
cesses; B, B, ar- 
ticular facets of 
transverse proc- 
esses of first ten 
dorsal vertebra;; 

C, auricular sur- 
face of sacrum; 

D, D, foramina 
in transverse proc- 
esses of cervical 
vertebrai (Gould's 
Illus. Dictionary). 



The upper teeth are imbedded in the 
alveolus of the maxilla, or upper jaw; the 
lourr teeth in the alveolus of the mandi- 
ble, or lower jaw. 

THE SPraAL COLUMN. 

The bones of the spinal column are 
twenty-six in number. They are irregular 
and are arranged as follows, from above 
dowTiward: 

j' 7 cer\'ical in the neck. 
24 separate vertebnr.. - 12 thoracic in the back. 
1 5 lumbar in the loins. 

I sacrum ). . , . 

'in the pelvis. 
I c(Hxyx ) 

A vertebra consists of a body and an 
arch, joined to<^cther to form a ring of bone 
with a space enclosed called the vertebral 
jorametu which is occupied by the spinal 
cord. The bodies are composed of spongy 
bone placed one above the other and held 
together by discs of fibrocartilage between 
them. In this way the solid and flexible 
portion of the spine is constructed. 

An arch consists of two roots next to 
the body, and two lamina which meet at 
the back. There are seven processes on the 
arch of each vertebra, — four articular, two 
to form joints with the bone above, two 
for the bone below; two transverse, pro- 
jecting from the sides, and one spinous 
which projects backward. The row of 
spinous processes is felt by passing the 
finger dowTi the back in the median line; 
that of the seventh vertebra is easily seen, 
and this bone is calledihc vertebra prominens. 

Points of Special Interest. 

The cervical vertebrae present a for- 
amen at the base of the transverse process, 
the transverse joramen, through which an 
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artery runs to the brain, entering the skull through the foramen 
magnum. Their spinous processes are cleft, or bifid. The first 
is called the atlas. It is a mere ring but has the usual number of 
processes (Fig. 23). The atlas is so named because it bears the 



Transverse foramen — - - ^r-- ^m- -^im^^^^^^i^^^m^-M. J ^^cv d j* i 
Transverse process ^^^^^^^^^^ .''*^---' _ 

Articular process 




Lamina 
Spinous process 

Fig. 22. — Cervical Vertebra, showing Bifid Spinous Process (Morris). 

weight of the skull (as Atlas, the fabled giant, bore the globe upon 
his shoulders). The second is the axis, A strong process projects 
upward from its body forming a pivot for the ring-like atlas to re- 
volve around. The pivot is called 
the tooth (or odontoid process) 




Fig. 23. — Atlas, Superior Surface. 

I, Tubercle of anterior arch; 2, articu- 
lar facet for odontoid process of axis; 
3, posterior arch and posterior tu- 
bercle; 4, groove for vertebral artery 
and first cervical nerve; 5, trans- 
verse process; 6, transverse fora- 
men; 7, superior articular process; 
8, tubercle for attachment of trans- 
verse ligament (Gould's Dictionary). 




Fig. 24. — Axis, Posterosupe- 
RiOR View. 

I, Posterior surface of body; 2, 
odontoid process; 3, 3, 
superior articular processes; 
4, 4, inferior articular proc- 
esses; 5, 5, transverse proc- 
cesses; 6, spinous process 
(Gould's Dictionary). 



and is held in its place in the front part of the ring of the atlas 
(Fig. 23) by a strong ligament, which prevents it from pressing 
upon the spinal cord. 

Special Point. — ^The only independent movements of the 



26 



ANATOMY FOR NURSES. 



head are provided for by the arrangement of the atlas and axis. 
The cup-fike articular processes of the atlas receive the condyles 
of the occipital bone to allow the nodding motion of the head; 
and since the occipital bone is held to the alias by ligaments, the 
rotation of the atlas around the tooth of the axis turns the 
head also jrom side to side. 




Fig. 25. — A TnoRAric Vertebra, show ing Marks for Head of Rib (Morris). 

The thoracic vertebrae arc peculiar, in that their bodies present 
marks for the heads of ribs; also, they have long transverse and 
spinous processes. 

The lumbar vertebrae are the largest and strongest in the 
column, the bodies being conspicuously thicker than in the other 

regions, especially in the case 
of the fifth. 

There are various other modifica- 
tions of bones in the three regions — 
cervical, dorsal, and lumbar — which 
need not be mentioned here. 

Sacrum. — An irregular 

Fig. 26.— a Lumbar Vertebra in bonc formed by the consolida- 

SECTION TO SHOW THE PRESSURE .• ^ r r^^^ ,*,>^^,v^^l«f« ,r^.^^ 

Curves (Morris). ^^^^ ^^ ^^^^ mcomplete Verte- 

brae, and joined to the last 
lumbar. Its general shape is that of a curved wedge, and it is 
placed with the base upward, and the concavity forward, forming 
the ^^ hollow of the sacrum. ^^ A canal extends from the base to 
the apex, called the sacral canal, which is a continuation of the 
spinal (or vertebral) canal. 

There are two sets of short canals, running from front to back 
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through the sacrum. Seen from the front they present the an- 
terior sacral foramina; seen from the back, the posterior sacral for- 
amina. The angle formed by the sacrum and the fifth lumbar 
vertebra projects sharply forward and is called the promontory. 

Coccyx. — ^The terminal bone of the spinal column, and formed 
of four very rudimentary vertebrae. The base is joined to the 
sacrum; the apex is directed downward and forward. 




Fig. 27. — Sacrum, Anterior Aspect. 
I, I, I, I, Bodies of sacral vertebrae with transverse 
lines of union; 2, 2, 2, 2, anterior sacral fora- 
mina; 3, base; 4, auricular surface of lateral 
aspect; 5, its inferior portion; 6, articular sur- 
face of base; 7, notch for formation of last 
lumbar intervertebral foramen; 8, superior ar- 
ticular process of first sacral vertebra; 9, apex 
of sacrum; 10, cornu; 11, notch for trans- 
mission of fifth sacral nerve (Gould's Illus- 
trated Dictionary). 




Fig. 28. — Coccyx, An- 
terior Aspect. 

I, Base; 2, 2, cornua; 3, 
second coccygeal 
vertebra; 4, third 
coccygeal vertebra; 
5, fourth coccygeal 
vertebra; 6, fifth 
coccygeal vertebra 
(Gould's Illustrat- 
ed Dictionary). 



THE ARTICULATIONS OF THE SPINAL COLUMN. 

The bodies of the vertebrae are connected by discs of fibro- 
cartilage which are placed between them. They serve not only 
to connect the vertebrae but to give flexibility to the column, so 
that it may bend in any direction, and they also make it elastic. 
The bodies are further connected by fibrous bands on their 
anterior and posterior surfaces. 

The arches are connected by broad thin ligaments between the 
laminae, thus completing the spinal canal, which contains the 
spinal cord. (These ligaments are an exception to the rule, 
in that they are elastic; they are called the ligamenta flava.) 
The articular processes are covered with cartilage and enclosed 
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by capsules which are lined with s)Tiovial membrane, forming 
true movable joints. These are gliding joints. 

The ligamenttim nuchae is a name given to a thick elastic 
band (not a true ligament) which stretches from the occipital 
protuberance to the seventh spinous process. It helps to sustain 
the weight of the head while bending forward, and is particularly 
well developed in the larger grazing animals. 

From the seventh cervical down to the sacrum a supraspinous ligament is 
stretched, attached to all the spinous processes. 

The movements of the spinal column are flexion, extension, 
lateral flexion, and rotation. Motion is freest in the cer\dcal 
region, and most restricted in the dorsal. 

THE SPINB AXD THE SPINAL CURVES (Fig. 21). 

The length of the spine is about 27 inches. The solid portion 
is a flexible and clastic column which bears the weight of the head 
and its delicate organs, without giving them the full force of the 
jar causing by walking, running, etc. The flexibility of the 
column allows the whole body to move with more freedom 
and grace, while the strength of the spine makes it suitable for 
the attachment of the extremities. The arches^ connected by 
their ligaments, enclose the spinal canal, which extends through 
the sacrum; and since the spinal canal contains the spinal cord 
there must be places of exit for the spinal nerves. These are found 
in the intervertebral foramina between the roots of the arches. 

The spine has four curves, cervical, thoracic, lumbar, and 
sacral. 

The cervical and lumbar curves are concave posteriorly, 
as is seen to a slight degree in the back of the neck, and more 
plainly in the so-called "small of the back;" while the thoracic 
and sacral curves are concave anteriorly, to accommodate the 
organs in the thorax and pelvis. 

These curves are caused by variations in the thickness of the bodies and car- 
tilage discs. For example, the thoracic bodies are slightly thicker at the back, 
while the lumbar bodies are thicker in front. 

A lateral curve usually exists in the upper thoracic region, 
but this may be called accidental, as it is explained by the ex- 
cessive use of one or the other arm. 
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THE TRUNK. 

INCLUDES THE THORAX, ABDOMEN AND PELVIS. 

BONES OF THE THORAX. 

Sternum i 

Ribs (costae) 24 

Thoracic vertebrae 12 

Sternum or breast-bone. — Placed in the front of the thorax. 
It is about 6 inches long, flat in shape and structure, and its two 
surfaces are called anterior and posterior. It has three divisions, 
the manubrium, the body, and the xiphoid appendix. 






w 




Fig. 29. — The Thorax. 
I, 2, Sternum; 3, ensiform cartilage or xiphoid appendix; 4, circumference of apex 
of thorax; 5, circumference of base; 6, first rib; 7, second rib; 8, 8, third, 
fourth, fifth, sixth, and seventh ribs; 9, eighth, ninth and tenth ribs; 10, 
eleventh and twelfth ribs; 11 11, costal cartilages (Gould's Dictionary). 

The upper border of the sternum is notched — the sternal (or 
jugular) notch — and the lateral borders give attachment from 
above downward to the clavicle and the cartilages of the first 
seven ribs. The xiphoid appendix is the lowest portion of the 
bone and gives attachment to some of the muscles of the ab- 
dopaen. It remains cartilaginous until middle life. 

Ribs (costae). — ^Twelve on each side of the thorax, forming a 
series of movable elastic arches. They consist of a bony portion 
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(the costal bone) and a flexible portion (the costal cartilage). They 

are flat in 
iTut^j, structure, 

curved in 
shape. 

The 
posterior 
or verte- 
bral ex- 
tremity IS the head, next to the head is the necky 
and the remaining bony portion is the shajt. The 
inner surface of the shaft is marked by a groove at 
its lower border (the costal groove) In which the in- 
tercostal nerves and vessels rurij being thus protected 
from external injur}". 

The first seven are called ^^Irtie ribs,^^ being 
connected in front ^vith the sternum by their car- 
tilages. The remaininjT fnc are "false ribs," the 
eighth J ninth and tenlh being connected in front, 
each to the one abo\ e. The eleventh and twelfth, 
two, not being connected with anything in front, 
arc called " floating ribs." 

Thoracic vertebrae > — Twelve in number, and 
described with the bones of the spinal column. 



ARTICULATIONS OF THE THORAX. 

Sternum, — The three pieces {manubrium, body, 

and xiphoid appendix) are connected together by 

fibro- cartilages anfl anterior and posterior ligaments. 

After middle life they become united 

in one bone. 

Ribs (costa?).— The costal carti- 
lages are connected in front to the 
sternum J or to each other, as already 
y mentioned. The heads articulate with 
the bodies of two thoracic verteb»ee. 
Fig. 30. (Exceptions: the first, eleventh, and 

a, Articular surface for transverse . x j 4.^ __^ 

process; h, neck (Morris). tweljth are cach conncctcd to one 
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body.) Where the neck of the rib joins the shaft (marked by a 
tubercle) it rests against the tip of the transverse process of a 
vertebra behind it, which thus forms a brace for it. All of these 
joints are enclosed by capsules and lined with synovial membrane, 
providing for the movements of the ribs in breathing, talking, etc. 
(Figs. 29, 31). 

Vertebrae. — ^Their joints have been described. 

THE BONY THORAX (Fig. 29). 
By the articulation of the ribs with the spine at the back and 
sternum in the front, the bony thorax is completed. It is shaped 
like a cone, flattened before and behind, and shortest in front 
(the sternum reaching only as low as the ninth dorsal vertebra). 
The intervals between the ribs are called the intercostal spaces. 

^ ■.II. 

Head of rib , 1^^ ^.. "'^"•" "¥^ 1^'!^ 

Articular surface of r/ Ji^'-^f^'^^^^k: 

transverse process _ 

Inter-articular liga- \Spr^-. '^^--^^^^'^^tLgmm^^^f^ 

Fig. 31. — Heads of Ribs Articulating with two VERTEBRiE (after Morris). 

The elasticity of the ribs themselves and their gliding joints 
give a yielding character to the thoracic walls to accommodate the 
movements of the lungs within. 

BONES OF THE ABDOMEN. 

The five lumbar vertebrae, already described. 

BONES OF THE PELVIS. 

The pelvis is sometimes called the pelvic girdle (Fig. 35). 

( Hip bones 2 

The bones are -j Sacrum i 

t Coccyx I 




1 rJMgTTi^ 
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Hip-bone (os coxae). — Consisting of three parts which are 
entirely separate in the child. They are the os ilium , the os 
ischii, and the os pubis, and they unite in forming a cup-shaped 
cavity called the acetabulum, seen on the lateral surface of the 
bone. The acetabulum is the socket of the hip-joint (Fig. 32). 

The OS ilium is the highest part of the hip-bone and has a 
broad expanded portion called the wing (or ala). The medial 
surface of the wing is the iliac fossa, which is filled with the iliac 
muscle; the lateral surface is crossed by three curved lines called 

the posterior gluteal, the 
anterior gluteal, and the in- 
ferior gluteal lines. 

The superior border is 
called the crest. It can be 
easily felt, and the anterior 
extremity is known as the 
anterior superior iliac spine, 
Qiore often called the spine 
of the ilium. 

The OS pubis is the 
anterior division of the hip- 
bone. It has a body and 
two branches, or rami. The 
body joins the ilium, the su- 
perior ramus has a short 
projection called the spine 

of the pubes, and the inferior 
32. — Hip-bone, Exterior (Morris). 

ramus extends downward 
and backward to join the ischium, thus forming the upper part 
of the pubic arch. The two pubic bones join each other in the 
median line, forming the pubic symphysis (symphysis pubis.) 

The OS ischii (or the ischium) is the lowest part of the hip-bone. 
It consists of a body which has a sharp spine projecting back- 
ward, a superior ramus with a tuberosity upon which the trunk 
rests in the sitting position, and an inferior ramus extending 
upward and forward to join the pubic ramus and complete the 
pubic arch. 

The ilium, ischium, and pubes united form the hip-bone (os 
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coxae). Two large notches are seen on the posterior border of the 
completed bone, separated by the spine of the ischium^ and called 
the sciatic notches. The upper one is the greater and the lower 
one is the lesser sciatic notch. In front of the acetabulum is the 
obturator foramen, the largest foramen in the skeleton. It is 
almost entirely closed by the obturator membrane, which is com- 
posed of white fibrous tissue. 

The Articulations of the Pelvis (Page 34). 
The two hip-bones unite with each other in front at the pubic 




Os ilium 



05&i:Kii flf ' , u'l: Al^fe"^^^: Os pubis 



Tubctnaiiy 

Fig. s$. — Hip-bone, Interior, before Union of Parts (Morris). 

symphysis y but the sacrum is between them in the back, having 
the coccyx attached to its apex, and thus the pelvic girdle is formed, 
usually called the pelvis (or basin). These joints are nearly 
or quite immovable, having no cavity. 

Obstetrical note. — ^The pubic s}TTiphysis and the sacro-iliac 
symphysis probably soften slightly during pregnancy. * The 
sacro-coccygcal joint has limited motion until middle life advances, 
when it may become fixed. 

Sacro-sciatic ligaments (Fig. 34).— Two strong bands are 
3 
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stretched between the sacrum and the ischium. They have no 
connection with any joints but are called the greater and the lesser 




Greater sacra- 
sciatic ligament 



Lesser sarro-sci- 
atic ligament 



- Ycadtm uf bitDtpi ntusde 

Fig. 34. — Gkeater and Lksser Sacro-s( iatic Ligaments and Foramina 

(Morris). 




Fig. 35. — The Pelvis (Morris). 



THE PELVIS. 
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sacro-sciatic ligaments. The greater (ligamehtum sacro-tuber- 
osum) extends from the borders of the sacrum and coccyx to the 
tuberosity of the ischium; the lesser (ligamentum sacro-spinosum) 
is placed immediately in front of it, extending from the sacrum 
and coccyx to the spine of the ischium. Thus are formed two 
foramina with the lesser ligament between them, the one above 
being called the greater sciatic foramen, and the one below the 
lesser sciatic foramen. (The sciatic nerv^es pass through the greater 
foramen.) 

Poupart^s ligament, or the inguinal ligament, may be felt like 
a tight cord stretched between the spine of the ilium and the 
spine of the pubis — **from spine to spine." 




The Pelvis or Pelvic-Girdle (Fig. 35). 

False pelvis. — The upper part, between the wings of the 
ilia. It is broad and shal- 
low. . -T^ ^ 

True pelvis.— The lower 
part, bounded by the pubes 
in front, *the ischia at the 
sides, and the sacrum and 
coccyx at the back. It is 
deeper and narrower. 

The female pelvis has 
lighter bones, a wider pubic 
arch, and greater capacity 
than the male pelvis; the 
sacrum is less curv^ed and 
the sacral promontory less 
projecting. 

The limiting line or 
boundary between the false 
and the true pelves is a 
curved line called the brim, and the space included is the inlet, 
while the lower opening is the outlet. The inlet and the outlet 
are also known as the superior and inferior straits. The measure- 
ments or diameters of these straits in the female pelvis are as 
follows: 



p. LfXC. tt E.SAL. 



Fig. 36. — The Pelvis. Inlet, or Superior 
Strait (Gould's Dictionary). 

I, Iliac fossa; 2, crest of ilium; 3, anterior- 
superior spine of ilium; 4, anterior-infe- 
rior spine of ilium; 5, ilio-pectineal joint; 
6, 7, body and symphysis of pubes; 8, 
acetabulum; 9, tuber of ischium; 10, 11, 
pubic arch; 12, spines of ischia; 13, 
coccyx; 14, sacro-iliac joint; 15, is placed 
just above the promontory. 
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Inlet (Edgar's Obstetrics). 
Antero-posterior 11 cm. 

(Symphysis to promontor\\) 
Oblique 12^ cm. 

(Ilio-pectineal joint to sacro-iliac joint.) 
Transverse 13^ cm. 

(Widest part of brim.) 

Outlet. 

Antero-posterior 9i-i2 cm. 

(Symphysis to tip of coccyx) 
Transverse 11 cm. 

(Between tuberosities.) 



BONES OF THE UPPER EXTREMITY. 

The upper extremity, as the artist sees it, begins with the arm. 
The anatomist includes the shoulder as a part of the extremity. 
The bones are therefore as follows: 



In the shoulder / clavicula 

\ scapula 
arm humerus 

" " forearm f radius 

\ ulna 



scaphoid 
semilunar 
cuneiform 
pisiform 



wrist or carpus * j 



trapezium 
trapezoid 
OS magnum 
unciform 



I St row 



' 2d row 



" " hand ^ pahn or metacarpus (metacarpal bones) 5 
\ fingers or digits (phalanges) 14 

32 

* The names of carpal bones are given as follows in Spalteholz*s Hand Atlas: 

ist row — OS naviculare manus. 2d row — os multangulum majus. 

OS lunatum. os multangulum minus. 

OS triquetrum. os capitatum. 

OS pisiforme. os hamatum. 

Note. — The end of a bone which is nearest to the trunk is called the distal 
extremity; the other end is the proximal extremity. The same terms are applied 
to surfaces. 



The Shoulder or Shoulder-Girdle. 
Scapula, or shoulder-blade (Fig. 37). — ^Placed at the upper 
part of the chest, behind the ribs (from the second to the eighth). 



THE SCAPULA AND CLAVICULA. 
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It is flat and irregular in structure, and triangular in its general 
shape, the margins being called the superior, the vertebral, and the 
axillary; and the angles, lateral, medial, and injerior. The 
inferior angle and vertebral border or margin usually project a 
little backward, sometimes very notably, making the so-called 
winged scapula. 

The anterior surface (costal surface) is called the subscapular 

fossa, and is filled with the sub- 
scapular muscle. The posterior or 
dorsal surface is crossed by a rough 
ridge called the spine of the scapula 
which terminates in an important 
process, the acromion, overhanging 
the shoulder-joint. Below and in 
front of the acromion is the coracoid 
process. It springs from the supe- 





FiG. 37. — Scapula, Posteroex- 
ternal Aspect. 

I, Supraspinous fossa; 2, infra- 
spinous fossa; 3, superior or 
coracoid border; 4, cora- 
coid or suprascapular notch; 

5, axillary or lateral border; 

6, anterior angle and glenoid 
cavity; 7, inferior angle; 
8, rough impression for long 
head of triceps; 9, medial 
or spinal or vertebral border; 
10, spine; 11, smooth sur- 
face over which trapezius 
muscle glides ; 12, acromion ; 
13 base of spine; 14, coracoid 
process (Gould's Dictionary). 



Fig. 38. — Clavicle, Inferior Aspect. 
I, Longitudinal depression for insertion of sub- 
clavius muscle; 2, rough impression for 
attachment of costoclavicular ligament; 
3, 3, for attachment of coraco-clavicular 
ligaments; 4, 4, posterior border; 5, 5, 
anterior border; 6, facet for articulation 
with sternum; 7 facet for articulation 
with acromion (Gould's Dictionary). 



rior margin, close to the lateral angle, 
which presents a shallow depression 
called the glenoid cavity. This cavity 
forms the socket of the shoulder- 
joint. 

Clavicula (or collar-bone, Fig. 38.) — ^Long in shape, but having 
no medullary canal. It is curved like an italic letter / and placed 
horizontally across the front of the other ribs. The inner extremity 
articulates with the sternum and is therefore called the sternal ex- 
tremity. The outer extremity articulates with the acromion proc- 
ess of the scapula, and is called the acromial extremity. 
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The weight and cunxs are increased by exercise, and both 
bones are usually more developed in men than in women. The 
clavicula is easily broken, especially in children, 
being frequently the seat of "green-stick" 
fracture. 

The clavicula and scapula together form the 
shoulder-girdle y which is open at the back, 
but closed in front by the sternum placed 
between the two clavicuke. 



The Arm or Brachium. 
Humerus. — Long in structure and shape, 
having a shajt with a medullary canal and two 
extremities (Fig. 39). 

The upper extremity includes the head, 
which articulates with the glenoid cavity of 
the scapula to form the shoulder- joint; the 
short, thick, anatomic neck which joins the 
head to the shaft, and just below the neck the 
greater and lesser tubercles for the attachment 
of muscles to rotate the arm. The lower ex- 
tremity curves slightly forward and presents 
two projections at the sides called the medial 
and lateral epicondyles; the medial is the longer 
and consequently it is more frequently broken 
ofT. Between the epicondyles are the articu- 
lar surfaces for the elbow-joint, the trochlea 
for the ulna and the capitulum for the 
radius. 

The shaft has three borders and three sur- 
faces (Hke all long bones). The anterior and 
medial borders run from the greater and lesser 
tubercles. In the upper i)art they are called 
the crests 0} the tubercles and the groove for 
the long tendon of the biceps muscle is be- 
tween them (formerly called bicipital groove). 

The broad, shallow groove containing the radial nerve winds 
across the posterior surface. 



Fig. 39. — Left Hu- 
merus, Anterior 
Aspect. 

I, Shaft or body; 2, 
head; 3, ana- 
tomic neck; 4, 
greater tulxT- 
cle; 5, lesser 
tubercle; 6, 7, 
8, 9, markings 
for muscles; 10, 
orifice for nu- 
trient artery; 

11, capitulum; 

12, trochlea; 13, 
14, lateral and 
medial epicon- 
dyles; 15, 16, 
lateral and me- 
dial borders; 17, 
coronoid fossa 
(Gould's Diet.). 



ULNA AND RADIUS. 
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The slender portion of the shaft just below the tuberosities is 
called the surgical neck, because it is so often 
fractured. 



Forearm, or Antibrachium (Fig. 40). 

Ulna. — A long bone in structure and form, 
situated in the medial side of the forearm (the 
ulnar side) . The upper extremity presents two 
strongly marked processes, — the olecranon, 
projecting upward from the back and curving 
forward, and the coronoid, projecting forward 
from the front and curving upward. Thus 
these processes curve toward each other, and 
the cavity between them is the semilunar notch. 
It receives the trochlea of the humerus to form 
the elbow-joint. On the outside of the coronoid 
process is the radial notch, where the head of 
the radius lies. 

The lower extremity is the head of the 
ulna, which lies in the ulnar notch of the radius. 
There is a well-marked projection on this head 
called the styloid process. 

The posterior border of the shaft is subcutaneous 
and may be traced down from the point of the elbow. 
The space between the radius and the ulna is called the 
interosseous space, and it is occupied by an interosseous 
membrane. 

Radius. — A long bone in structure and in 
form, situated on the lateral side of the forearm 
(the radial side). 

The upper (or proximal) extremity is the 
heady which is depressed at the top to fit the 
capitulum of the humerus. Below the head is 
the neck, and below that, in front, is the tu- 
berosity of the radius for the attachment of 
the biceps muscle of the arm. The lower (or 
distal) extremity of the radius is broad and 
thick, and is the largest bone in the formation 



k^ 



Fig. 40. — Left Ul- 
na AND Radius, 
Anterior Sur- 
faces (Gould). 

I, Shaft or body of 
ulna; 2, semi- 
lunar notch; 3, 
radial notch; 4, 
olecranon ; 5, 
coronoid proc- 
ess; 6, orifice for 
nutrient artery; 
7, interosseous 
borders with in- 
terosseous space 
between; 8, head 
of ulna; 9, sty- 
loid process of 
ulna; 10, shaft 
or body of ra- 
dius; II 12, head 
and neck of ra- 
dius; 13, tuber- 
osity of radius; 
14, marking for 
muscle; 15, 16, 
lower extremity 
and styloid proc- 



of the wrist-joint. 
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On its outer border is the styloid process^ and on its inner side 
next to the ulna is the ulnar notch oj the radius. Running across 
the upper half of its anterior surface is the oblique line, which is a 
part of the anterior border. 

Special notes. — The head oj the humerus is proximal and articulates with 
the glenoid cavity of the scapula. The head oj the radius is proximal and articu- 
lates with the humerus (it also rotates in the lesser radial notch of the ulna). The 
head oj tlve ulna is distal and lies in the ulnar notch of the radius. 

The upper end of the ulna is its largest i>art, and an important bone in the 
elbow-joint. The lanTr end of the radius is the largest part, and important in 
the wrist-joint. r)bser\'e that in the long lK)nes of the upper extremity the nutrient 
joramina are in the shafts and are directed toi^'ard the elbo^,v- joint. They transmit 
nutrient arteries to nourish the Ixjnes. 

Carpus. 
The carpal bones fossa carpi) arc eight in number, and are 
typical short bones. They are arranged in two slightly curved 

rows — the first and second — with the con- 
vexity of the curves turned upward toward 
the radius, and the first row articulating 
with it. 

First Row. 
Scaphoid (os naviculare). — On the 
radial side of the wrist, named from its 
shape, which resembles a boat, and 
marked by a tubercle. 

Semilunar (os lunatum). — Well 
named from its half-moon shape, 

Cuneiform (os triquetrum). — Very 
slightly resembling a wedge. 
Pisiform (os pisiforme). — ResembHng the half of a split pea, 
and placed in front of the cuneiform. 

Second Row. 

Trapezium (os multangulum majus). — On the radial side, 
marked by a ridge. 

Trapezoid (os multangulum minus). — The smallest of the 
carpal bones. 

Os magnum (os capitatum) . — The largest, having head, neck, 
and body. 




Fig. 41. — Boxes of Car- 
pus, Dorsal Surface 
(Gould's Dictionar)'). 



THE PHALANGES. 
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Unciform (os hamatum). — ^Named for its unciform or hook- 
shaped process. 

When the carpus is seen from the front, four prominent points 
are to be noted, namely, — the tubercle of the scaphoid and ridge 
of the trapezium, on the radial side; the pisiform bone and hook 
of the unciform on the ulnar side. These mark the boundaries 
of a deep groove where the long tendons of the fingers glide. 



The Metacarpus or Palm (Fig. 42). 

The five . metacarpal bones (ossa metacarpalia) are long in 
shape but have no medullary canal. 
Each has a base, a shaft, and a head, 
the head being distal. The bases are 
articulated with the second row of 
the carpus, and the heads with the 
first row of the phalanges. The first 
corresponds to the thumb; the second 
to the index finger; the third to the 
middle finger, the fourth to the ring 
finger, and the fifth to the Kttle finger. 

The spaces between them are inter- 
osseous spaces and are occupied by 
interosseous muscles. 

Note. — The third metacarpal bone 
(of the middle finger) is the longest, 
and its head is the most prominent 
when the hand is clenched, as in 
making a "fist." 




1-9, 



Fig. 42. — Right Hand, Palm- 
ar OR Volar Surface. 
Carpus, and grooves for 
tendons; lo-io, metacar- 
pus; 1 1, II, phalanges; 12, 
12, 2d phalanges; 13, 13, 
3d phalanges; 14, 15, ist 
and 2d phalanges of thumb 
(Gould's Dictionary). 



Phalanges. 
These are the bones of the fingers 
and thumb {digits). A finger has three, first, second, and third; the 
thumb has two, first and second. They are long in shape, but 
without a medullary canal. Each has a base, a shaft, and a head, 
the head being distal. The first row of phalanges includes those 
which are next to the metacarpal bones. The terminal phalanges 
(those of the third row) have each a horseshoe-shaped border on 
the anterior surface for the support of the sensitive finger tip; and 
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because these bones bear the nails, they are called the ungual 

phalanges * 

R^um6. — With the limb in the anatomic position, observe 

the groove for the biceps muscles on the front of the humerus, 
beginning bewecn the greater and lesser tubercles. In the forearm, 
note that the ulna is the bone of the elbow-joint, while the radius 
makes the wrist- joint; that their shafts are parallel and the palm is 
turned forward, and the carpus curved to help in forming the 
hollow of the hand (or the "cup of Diogenes"), and that the 
thumb is on the radial side, and free. 




Fig. 43. — Sterno-clavicular Joint (Morris). 
The inlcT-articular cartilage is shown in the joint of the right side; capsules shown 

on the left side. 



ARTICULATIONS OF THE UPPER EXTREMITY. 

Stemo-clavicular, a gliding joint. — This is the one joint by 
which the upper extremity articulates with the trunk. 

Articular surfaces on the upper angle of the manubrium and 
the sternal end of the clavicula. Anterior and posterior ligaments 
connect the bones, forming a capsule. (The joint is divided 

* This description of the metacarpal bones and phalanges follows that of stand- 
ard text-books. It would seem, however, more in accordance with the facts to 
consider the palm as composed of four metacarpal bones — one for each finger — and 
to give to the thumb three phalanges, since the bone commonly called the first 
metacarpal (or the metacarpal of the thumb) resembles those of the first row 
of the phalanges in both form and development. 



THE SHOULDER- JOINT. 
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by a disc of fibro-cartilage into two cavities, and there are two 
synovial membranes.) 

Motions. — Glidings by which the shoulder moves upward and 
downward, or backward and forward. 

Ligaments not connected with the joint but useful in preventing dislocation: — 
The CO sto- clavicular y holding the clavicle to the first rib, and the conoid and trapezoid 
connecting it with the coracoid process of the scapula. The inter-clavicular ligament 
connects the two clavicles together. 

Acromio-clavicular. — A small gliding joint between the 
acromion process of the scapula and the 
acromial end of the clavicula. It is en- 
closed by a capsule. 

Shoulder-joint. — A ball-and-socket 
joint. Articular surfaces: the head of 
the humerus and the glenoid fossa o) the 
scapula. The fossa is deepened by a 
rim of fibro-cartilage called the glenoid 
margin. The capsule is attached to the 
scapula around the margin of the glenoid 
fossa, and to the humerus around the 
anatomic neck. It is so loose that the 
head of the humerus will fall an inch 
away from the glenoid fossa by its own 
weight if the surrounding muscles be 
removed, and it contains a synovial mem- 
brane which covers the glenoid margin 
and folds like a sheath around the long 
tendon of the biceps muscle (Fig. 44). 

Motions. — In every possible direc- 
tion, as flexion, extension, abduction, ad- 
duction, rotation, and circumduction, with greater freedom than any 
other joint of the body, because the socket is so shallow and the 
capsule so loose. 

Elbow-joint. — A hinge-joint (Fig. 45). Articular surfaces: 
the trochlea of the humerus in the semilunar notch of the ulna, 
and the capitulum of the humerus in the depressed head of the 
radius. 

The ligaments — anterior, posterior, medial, and lateral — to- 




I, 



Fig. 44. — Left Acromio- 
clavicular AND Shoul- 
der-joints. 

Acromio-clavicular joint; 
2, 3, conoid and trapezoid 
ligaments; 4, transverse 
ligament, across supra- 
scapular notch; 5, 6, cap- 
sule; 7, groove for biceps 
tendon (Potter's Anat- 
omy). 
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gether comix)se a large capsule, (They are attached to the hu- 
merus above the olecranon fossa at the back, and above the coro- 
noid and radial fossae in front.) The synovial membrane is 
extensive. 

Motions. — The elbow-joint proper is capable of flexion and 
extension only, like all hinge-joints. 

The radius and ulna are connected together at their 
extrrmitics, making roiling joints; and their shafts 
give attachment to an interosseous membrane of white 
fibrous tissue which almost fills the space between the 
bones. 

Wrist-joint. — Between the forearm and 
the caq^us, having a variety of gliding mo- 
tions, but used principally as a hinge- joint. 
Articular surfaces: Above — the lower end oj 
the radius and the triangular cartilage (or 
articular disc) ; below — the first row oj carpal 
bones fnot including the pisiform). The 
ligaments — anterior, posterior, medial, and 
lateral — enclose the joint like a capsule. 

Motions. — Flexion, extension, and slight 
lateral bending, or from side to side, mak- 
ing abduction and adduction, (If the hand 
is bent far backward or over-extended, this 
is dorsal flexion.) 

Surgical note. — The anterior ligament 
of the wrist-joint is remarkably strong and 
seldom torn; the lower end of the radius 
breaks instead, under sudden great force, as 
in CoUes' fracture. 




Fig. 45. — Left Elbow- 
joint, LATf:KAL As- 
pect. 

I, Humerus; 2, 3, ulna 
ancl rarlius; 4, lateral 
ligament; 5, orbicu- 
lar or ring ligament; 
6, lateral portion of 
capsule; 7, anterior 
portion of capsule; 
8, lateral cpicondyle 
(Potter's Anatomy). 



ARTICULATIONS OF WRIST AND HAND. 
Glhing Joints. 
Carpal. — Eight bones arranged in two rows, bound firmly 
together by short ligaments. Motions — Gliding, 

Metacarpal. — Five bones, articulated by their bases to the 
carpus, and by their heads to the digits. Head of first, belonging 
to thumb, is free; heads of others connected together by a trans- 
verse band. Motions — Slight gliding. 

Phalangeal. — Three bones in each finger, two in the thumb. 



BONES OF THE LOWER EXTREMITY. 
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Anterior, posterior, and lateral ligaments. Motions, — Flexion and 
extension. 

Note. — In the completed hand, the fingers and the thumb can 
be moved from side to side, independently; that is, they can be 
spread apart {abduction) and drawn together {adduction). 

Supination and Pronation. 

These are terms applied to certain movements of the radius, 
which change the position of the hand. 

The head of the radius rests in the radial notch of the ulna, 
held there by a circular band called the ring ligament (orbicular), 
and it can be rolled forward or backward, within the ring. Of 
course, the shajt moves at the same time, the lower end turning 
forward or backward around the head of the ulna, and the wrist 
and hand must follow. When the radius and the ulna are placed 
in the anatomic position, their shafts are parallel and the hand 
lies upon its back; this is supination. If the radius rolls forward, 
the shafts become crossed, and the hand lies upon its face; this is 
pronotion. 

Supination and pronation are very important movements. If 
they are prevented the hand loses much of its usefulness, there- 
fore fractures of the shafts would not be set in the position of 
pronation, lest adhesions should form between the crossed shafts, 
preventing supination. 

BONES OF THE LOWER EXTREMITY. 

In the Thigh Femur i 

tHel-eg {™^. } 

Talus 
Calcaneus 
Cuboid 

Navicular bone 
I St cuneiform 
2d cuneiform 
3d cuneiform 



In 



In the Tarsus*. 



> ist row 

1 

• 2d row 



Metatarsus — 5 metatarsal bones 5 

Toes and Digits — 14 phalanges 14 

Patella — i sesamoid bone i 

30 
As given by Spalteholtz — 

Os cuboideum 
* rp 1 ^ Os naviculare pedis 

a us I jg^ j.^^^ Qg cuneiforme I j- 2d row. 

Calcaneus/ Os cuneiforme II 

(oscakis) Os cuneiforme III 
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The Thigh. 
Femur. — The largest bone in the body (Fig. 46). 
Its upper extremity presents a nearly spherical head joined 
by a neck to the shajt, and resting in the acetabulum. At the 

junction of the neck and shaft 
are the two trochanters, — the 




Fig. 46. — The Femur, Left Pos' 
TERiOR Aspect. 

I, I, Linea aspcra; 2, 2, 3, divisions 
of linea asj)era; 4, 4, flivisions of 
linea asjKra; 5, 6, head, and 
mark for ligamcntum teres; 7, 
neck; 8,9, trochanter major; 10, 
trochanter minor; 11, 12, lateral 
and medial condyles; 13, inter- 
condyloid notch; 14, 15, lateral 
and medial tuberosities (Gould's 
Dictionary). 



Fig. 47. — Left Tibia and Fibula, 
Anterior Aspect. 

I, Shaft or body of tibia; 2, 3, me- 
dial and lateral condyles; 4, spine 
or intercondyloid eminence; 5, 
tubercle of tibia; 6, crest or shin; 
7, 8, lower extremity, and medial 
malleolus; 9, shaft or body of fib- 
ula; 10, upper extremity or head 
of fibula; 1 1 , lower extremity and 
lateral malleolus (Gould's Dic- 
tionary). 



trochanter major on the outer side, and the trochanter minor on 
the inner and posterior side. The lower extremity presents 
two condyles projecting downward, the medial and the lateral. 
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The medial is slightly longer and the lateral slightly broader of 
the two; and the deep notch between them is called the inier- 
condyloid notch or fossa. There is a projection from the side 
of each condyle called the medial and the lateral epicondyle. 

The shaft has a prominent posterior border called the linea 
aspera. This divides lower down into two lines running to the con- 
dyles and enclosing a smooth triangular space called the popliteal 
space, or plane of the femur. The other borders are not plainly seen. 

The Leg (Fig. 47). 

Tibia. — A long bone in the inner side of the leg. Its upper 
extremity is the head, which is composed of two condyles, medial 
and lateral, having shallow depressions on the top to bear the 
condyles of the femur. Between these depressions is the inter- 
condyloid eminence, or spine of the tibia. The tuberosity of the 
tibia is a large elevation in front, just below the head. The 
lower extremity has a projection downward from its inner sur- 
face called the medial malleolus, which helps to form the ankle-joint. 

The shaft has a prominent anterior border called the crest 
or shin, which is plainly felt under the skin. It is not covered by 
any muscles and is known as the subcutaneous border. 

Fibula. — ^A long bone, in the outer side of the leg, slender and 
easily broken. Its upper extremity is the head, which has a 
short styloid process pointing upward. The lower extremity is 
the lateral malleolus, which helps to form the ankle-joint. 

Note. — The space between the tibia and fibula is called the interosseous 
space, and is occupied by interosseous membrane. 

The lower extremities of these two bones form the prominences 
at the side of the ankle known as the ankle-bones; they are the 
medial and the lateral malleoU, which, being subcutaneous, are 
especially exposed to blows. 

Special notes. — Observe that the heads of all three bones are 
proximal; that the fibula does not form any part of the knee-joint; 
that the nutrient foramina all run from the knee. 

The Tarsus (Fig. 48). 
There are seven tarsal bones arranged in two irregular rows to 
form the arch of the foot, or instep. 
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First Row. 

Astragalus (talus). — On the tibial side. Has a Jtead, a neck, 
and a body; the body is received between the two malleoli to form 
the ankle-joint, and the head is turned forward toward the toes. 
It rests upon the os calcis. 

Os calcis (calcaneus) or bone of the heel. — The largest tarsal 



CAltiLneuB 



Ta)yi 



Staphoid, or cmvickilor 



lirst ctmi'iffiTiTi 




Tarsus 



Metatarsus 



Phalanges 



Fig. 48. — Bones of Left Foot (Morris). 



bone. It is under the astragalus (talus), and bears the weight of 
the entire body in the erect position. The tuberosity 0} the cal- 
caneus projects backward beyond the ankle, and gives attachment 
to the largest tendon in the body, the tendon of Achilles (tendo 
Achillis). 
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Second Row. 

Scaphoid (os naviculare). — On the tibial side, in front of the 
talus, articulating with its head. 

Cuneiform bones (or wedge-shaped bones). — In front of the 
scaphoid. They are three in number, first, second, and third. 

Cuboid (os cuboideum). — It Ues in front of the calcaneus. 

The Metatarsus. 

The five metatarsal bones in the foot resemble the metacarpal 
bones of the hand in their general characteristics, with some 
special developments, and the interosseous spaces between them 
are occupied by interosseous muscles. 

Phalanges. 

Fourteen in number, as in the hand, and arranged in a similar 
manner, — two for the great toe, and three for each of the other 
toes. 





Fig. 49. — Left Patella, Anterior Fig. 49 a. — Left Patella, Posterior 

Surface (Morris). Surface (Morris). 

Note. — The great toe is in the medial border of the foot. 

Patella. 
The patella is the largest sesamoid bone. It is triangular in 
shape, placed in front of the knee-joint, and is held to the tuber- 
osity of the tibia by a strong band about three inches long, — the 
so-called ligament of the patella. Its location, while the body is 
erect, is in front of the condyles of the femur, but in the sitting 
4 
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position, it is in front of the lawer ends of the condyles, and in 
kneehng it is beneath them. 

ARTICULATIONS OF THE LOWER EXTREMITY, 
Hip- joint {ball-and-socket joint, Fig, 50). — Articular surfaces: 
head of the jemur^ and the acetabulum deepened by the glenoid 
rim of the acetabulum (a rim of iibro-cartilage). The bones are 
directly connected by the iigamentum ieres, or round hgament 
within the joint, which is attached by one extremity near the 
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Fid. 50, — LiGAMENxeii Teres Cafsltle (Morris), 

middle of the head, and by the other to the bottom of the acetab- 
ulum. 

A capsule encloses the joint (Fig. 50). It is strengthened 
by special bands of fibers extending to surrounding bones, — 
one, the Hit}- femora! from the ilium to the great trochanter, re- 
sembles an inverted letter Y, and was formerly called the Y-Iiga- 
meni; also the ligament of Bigelow. The synovial membrane not 
only lines the capsule but in^'ests the ligamentum teres. 

Motions. — Free motion in ever}* direction, like that of the 
shoulder. 

Knee-joint (Fi^. 52). ^Articular surfaces: the eandyles of the 
femur, the head of the tibia, and the posterior surface of the patella. 




THE HIP- JOINT. 



SI 



The two surfaces on the top of the tibia are shallow, but their 
depth is increased by semilunar fibro-cartilages attached around the 
borders, thus forming shallow cups for the condyles. 

The femur and tibia are directly connected by two ligaments 
within the joint, which cross each other and are therefore called the 
crucial ligaments. One passes from the front of the spine to the 
lateral condyle, the other passes from behind the spine to the 




Tendon of biceps 
muscle 



Capsule 



Fig. 51. — Hip- JOINT (Morris). 



medial condyle. The patella lies in front of the condyles, being 
imbedded in a thick tendinous band about three inches long which 
continues to the tuberosity of the tibia. This band is really the 
tendon of insertion for some thigh muscles, and is improperly 
called the ligament of the patella. It serves, as the anterior liga- 
ment of the joint but is at the same time the quadriceps extensor 
tendon, and sometimes called the patellar tendon. There are 
distinct medial and lateral ligaments, and some strong oblique 




PlanLar Ueainitnts 
^G- Si- — LiG ACCENTS OF THE AnKLE^JOINT AND PlANTAR ReGION (Morris). 



THE ANKLE-JOINT. 
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bands at the back; and all are connected by a capsule which en- 
closes the joint cavity (Fig. 51.) 

The S)Tiovial membrane is very extensive ; it covers the crucial 
ligaments and the semilunar cartilages. 

Motions. — Flexion, extension, and very limited rotation of 
the leg. 

Note. — The patella cannot be drawn upward under any cir- 
cumstances. When the knee is flexed, it lies against the lower 
ends of the condyles, and in kneeUng the condyles rest upon it. 
The elasticity of the great muscles to which the patellar tendon 
belongs, allows very free motion and at the same time keeps the 
patella always in place close to the condyles. 

Tcndo Achillis 
Talus \'cssels and ncT\« 



First cuneiforrn 
First TmeLatarsal 




Muscles of plantar region 

Fig. 54. — Medial Border of Right Foot, showing Bones in Position (Morris). 

Bursae. — ^There are several small cavities called bursae, the 
use of which is to prevent friction in the tissues outside the knee- 
joint. They usually communicate with the joint. The largest 
one is, however, subcutaneous, being in front of the patella between 
it and the skin. 

Surgical note. — This prepatellar bursa is subject to frequent 
pressure and easily becomes inflamed and enlarged, making the 
so-called "housemaid's knee." 

Ankle-joint. — ^Articular surfaces on the medial and lateral 
malleoli and the body of the talus. They are connected by 
anterior, posterior, medial, and lateral ligaments (Fig. 53). 
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The medial is often called the deltoid ligament, from its shape A like the Greek 
letter delta, and the lateral ligament is in three distinct bands, the anterior, middle^ 
and posterior. 

Motions. — Flexion, extension^ and slight adduction and ab- 
duction; also lifting the inner border, or eversion, and lifting the 
outer border, or inversion. 

Notes. — The transverse ligament is a special band behind the talus, connecting 
the two malleoli, to prevent backward dislocation of foot in jumping, running, etc. 

There is no motion of the lower extremity which corresponds to supination 
in the upper, the whole extremity being in the permanently pronated position, 
which brings the great toe toward the median line of the body, or on the medial 
border of the foot, while the thumb is on the lateral border of the hand. 



THE ARTICULATIONS OF THE FOOT. 

Tarsal. — An interosseous ligament connects the talus to the 
calcaneus, and it is the strongest one in the body. Short fibrous 
bands connect the various tarsal bones to each other to complete 
the instep, and there is one elastic ligament C* spring" ligament) 
upon which the head of the talus rests. It assists to prevent ex- 
cessive jarring as the foot strikes the ground. (This is the only 
ligament containing elastic tissue in the extremities.) 

Metatarsal. — Like the metacarpal, except that the heads are 
all joined together by a transverse band ; the great toe is not free. 

Phalangeal. — Like those of the hand. 

Arches of the foot. — The principal arch is from the heel to 
the ball of the foot; a second one, the transverse, is equally impor- 
tant. The arteries and nerves in the sole of the foot are protected 
from pressure by these arches, which are preserved not only by 
the ligaments and the shape of the bones, but by the tendons of 
certain muscles. 

Practical points. — In walking the weight is transmitted 
principally through the talus, the navicular, and three cuneiform 
bones, to the three inner toes. In standing, it falls more upon the 
calcaneus, and is distributed through the cuboid to the two outer 
toes as well. 

Resume. 
Comparing the joints in the upper and lower extremities, note 
that both the shoulder and hip are ball-and-socket joints; that the 
elbow and knee are hinge- joints, as are also the wrist and ankle; 



OSSIFICATION. 
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but whereas in the wrist extension is limited^ in the ankle it is so 
free as to bend the top of the foot almost against the leg, becoming 
dorsal flexion, and is actually called flexion of the ankle-joint, 
the term extension being used to signify the act of straightening the 
foot in a hne with the leg. 

The back of the hand and the top of the foot are both called 
the dorsum, while the face of the hand is the 
palm or volar surface, and the sole of the foot 
is the plantar surface. The thumb is free; the 
great toe is bound with the others. 

OSSIFICATION, 

Ossification is the formation of bone from 
cartilage or membrane by the deposit of min- 
eral substances, mostly salts of lime. Flat 
bones develop in membrane; others in carti- 
lage. 

The deposit of mineral matter begins in 
small spots, forming centers of ossification 
which gradually increase in size until the entire 
bone is completed. Long bones have always 
three centers at first, — one for the shaft, and 
one for each extremity, — others appearing later, 
at different dates. (The extremities are named 
epiphyses, the shaft being the diaphysis.) The 
principal parts of a bone are ossified separately, 
uniting with each other after all are developed. 
Ossification begins before birth in all bones 
except the coccyx, those of the carpus, and four 
in the tarsus; but many bones remain in two or more pieces during 
childhood and youth. 

The periosteum of bone has an inner layer in which, also, the 
process of ossification goes on. Consequently, when it becomes 
necessary to remove a portion of bone, if it can be done without 
taking the periosteum away, the bone will re-form. This has 
occurred many times, particularly in the case of the mandible. 

The nutrition and growth of bone. — Bones have a free 
blood supply from a network of small arteries in the periosteum. 
One special artery, larger than the others, enters the nutrient canal 



Fig. 55. — Right Fe- 
mur, Anterior, 
SHOWING Ex- 
tremities OR 
Epiphyses, and 
Shaft or Di- 
aphysis (Morris) . 
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which leads to the interior of the shaft, and this vessel is called 
the nutrient artery. 

In the humerus^ radius, and ulna, the nutrient canals lead toward the elbow 
and the bones are completed here at an earlier date than at the wrist or shoulder. 
In the femur, tibia, and fibula, the nutrient canals lead away from the knee; and the 
bones are completed first at the hip and the ankle. 

The time of union of the extremities and shafts of long bones is important 
from a surgical viewpoint. Thus, in the ends of bones at the elbow-joint the 
extremities join the shafts at about the seventeenth or eighteenth year; therefore, 
injuries near the elbow-joint before this age may cause a separation of the parts, 
called an epiphyseal fracture. The upper end of the humerus and lower ends of 
the radius and ulna unite with their shafts at about the twentieth year; therefore, 
in the case of an injury of the shoulder or wrist before this age the same possibility 
is borne in mind. 

In the lower extremity certain differences are noted, since the nutrient arteries 
run differently. The bones are completed first at the upper end of the thigh, at 
about nineteen, and at the lower end of the leg at about eighteen or twenty years, 
while the knee is completed last, at between twenty and twenty-five. 

It is important for the nurse to understand something of the 
nature of the baby's skeleton. The general condition at certain 
periods of Ufe is also of interest. 

Brief Survey of the Skeleton at Different Ages. 

At birth: 

Head 5^M//-bones have unossified borders and angles, therefore, 

the membrane is soft at the fontanelles; the base of the 
skull is largely in cartilage, and the bones are slightly 
movable. 
Face-hones small and very incomplete. 

Spinal column Bodies of vertebrae partially ossified, with much cartilage 

between them. 
Arches, each in two separate pieces or halves. 

Pelvic-girdle Hip-bones (ossa coxa?) in two pieces, well separated by 

cartilage. 
Sacrum partially ossified. 
Coccyx not at all ossified. 

Ribs Shafts only are bony. 

Sternum Presents a number of small centers, imbedded in cartilage. 

Upper extremity Shoulder-girdle ossified at acromial end of clavicula and in 

body of scapula; other parts are cartilage. 
Long bones — Shafts partially ossified. 
Carpus — all bones entirely cartilaginous. 

Lower extremity Long bones — Shafts partially ossified; at the knee the ends 

of the femur and the tibia have begun to ossify. 
Tarsus — three bones (talus, calcaneus, and cuboideum) 

have begun to ossify. 
The metacarpal, metatarsal and phalangeal bones have thin 
lines of osseous tissue before birth. 
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At age of 20 years: 

Head ] 

Hands • All completed. 

Feet J 

Long bones All completed except tibia and fibula whose upper ends are 

not yet united with the shafts. 

ftemum} Are in two pieces each. 

Shoulder-girdle Clavicula, sternal end still separate. Scapula soft at bor- 
ders and processes. 

Pelvic-girdle Hip-bones (ossa coxae) completed. Sacrum and coccyx still 

in two or more pieces. 

Spinal column All parts ossified. 

At age of 25 years:.. The skeleton is practically completed. The bones are 
strong, and the proper proportions of animal and mineral 
matter are preserved during adult life. 
The coccyx may unite with the sacrum in middle life, 
thus modifying one of the diameters of the pelvic outlet. 

In old age: There is no more growth. The supply of animal matter 

decreases, and the bones become brittle so that they may 
be easily broken. 



Points of Practical Interest Concerning the Bones in 

Infancy. 

Firsty the baby's bones are soft, and are still largely composed 
of cartilage. Second, since the process of ossification is going on 
continually, the proper shape of the cartilage should be preserved 
in order that the shape of the future bone may be normal. In 
infancy the skull bones are movable as well as soft, and the shape 
of the baby's head may be altered by pressure. Witness the Flat- 
head Indians, who bind a board across the top of the infant's skull. 

The spine and the vertebral extremities of the ribs are com- 
posed largely of cartilage; it is therefore evident that not only 
should a baby's back be supported, but the child should rest in a 
horizontal position, the back being so soft that it cannot easily be 
held upright, even if the little muscles were strong enough to do 
this without fatigue. 

The pelvis and hip. — During the first year or two both the 
sacrum and the coccyx are still in separate pieces, while the centers 
in the three portions of the hip-bones are well separated by carti- 
lage, leaving the acetabulum unossified; the head of the femur is 
also soft. Consequently, a thought only is needed to explain why the 
clothing about a baby's hips should leave them free from pressure. 
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An advantage is derived from the softness of the skeleton 
during childhood, as the many jarrings and tumbles incident to 
the child's experience are far less injurious to a jelly-like frame 
than they would be to a harder one. 

Green-stick fracture. — Up to the age of four years the bones 
are sufficiently soft to bend rather than break, as an older bone 
would do under similar circumstances. Usually some of the 
fibers do break, but not the whole bone; and this is called a 
green-stick fracture, because the bone behaves like a bough of 
green wood when forcibly bent. 

Rachitis or rickets. — In this disease ossification is delayed, 
and the bones are more soft and yielding than usual. The extrem- 
ities grow larger and the shafts are often bent. When the mineral 
salts are finally deposited the bone is permanently misshapen. 

Spina bifida. — In the formation of the vertebrae, the com- 
pletion of the arches and spinous processes occurs latest in the lower 
lumbar and upper sacral region. Sometimes it is not perfect, 
and the spinal canal is then left open. This condition is known 
as spina bifida and the membranes and fluid of the spinal cord 
protrude, forming a tumor upon the child's back. Spina bifida 
occurs rarely in other regions. 

DESCRIPriON OF A MOVABLE JOINT. 

Essential structures* : Articular bone, articular cartilage, 
ligament, and synovial membrane with synovia. 

The surfaces of Ijonc which arc to be connected together in a 
joint or articulation arc made of a specially hard compact tissue 
called articular bone. It is smoother than other portions of the bone 
and easily recognized ])y the eye. This is covered by firm white 
articular cartilage. To hold the bones together, l)ands or cords of 
white fibrous tissue are provided, strong and flexible, but not 
elastic. They are called ligaments. The !iga?nents pass from 
one bone to the other on every side of the joint hke a capsule, 
completely enclosing it, and the capsule thus formed is lined by 
synovial membraney so named because it secretes a fluid called 
synovia, the lubricating fluid or ''joint-oil" which resembles in 
appearance the white of egg, and prevents friction. 

♦These structures are shown in Fig. i, i)age 3. 



CHAPTER III. 



THE MUSCULAR SYSTEM AND FASCLE OF THE BODY. 

The growth of bone and fashioning of joints has but prepared 
the way for the end to be accomplished by it all. 

The head and trunk protect and support the vital organs, but 
the food and the air upon which their life depends come only 
through the aid of those constant workers, the muscles. All 
motion of any sort in the body, whether conscious or unconscious, 
is due to their action. If 
the motion is voluntary it 
is due to muscles which 
are controlled by the will, 
or voluntary muscles. Mus- 
cles the action of which can- 
not be controlled by the will 
are involuntary; they are 
found in the internal organs 
of the body, or the viscera, 
and in the coats of the ves- 
sels. All other muscles are 
voluntary. 





Fig. 56. — Showing the Change in Muscle 
Fibers in Contraction (Brubaker). 



Note. — The general appear- 
ance of muscle tissue may be learned from specimens obtained in markets, and 
almost all of the various shapes may be studied in the domestic fowl. 

Structure of Muscles. — Muscles consist chiefly of collections 
of red fibers, each fiber composed of Uttle bundles of muscle- 
cells. AH of these are wrapped in connective tissue, bound to- 
gether and enclosed in a sheath. The cells of voluntary muscle- 
tissue appear striped under the microscope. Involuntary muscle- 
cells are plain. In most cases the connective tissue is prolonged 
beyond the muscle into a white cord or band called a tendon, if 
the muscle is long and thick; or into a broad thin layer called an 
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aponeurosis if the muscle is flat; and by these tendons and apon- 
euroses the muscles are attached to bones and other organs. 
Sometimes the red fibers are attached directly to the parts which 
they move, but in by far the greater number the tendons arc 
conspicuous. Muscles are described as consisting of a body and 
two exiremUies; the body or belly being the red contracting part 

which swcUs in action, 
'^^ while tendons (which are 
possessed by most of the 
muscles) are simply strong 
white fibrous bands haying 
no power to contract and no 
elasticity. This is equally 
true of the aponeuroses. 

The attachments of the 
extremilies are spoken of as 
the origin and the insertion* 
The extremity which is sia- 
tionary while the other end 
moves, is the origin; the 
end which moves with the 
organ attached to it, is the 
inseriion. The insertion is 
always pulled toward the 
origin when the muscle con- 
tracts. 



Eirtcmal 
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Fig. 57- — Intercostal Mubcles (Morri*). 



THE MUSCLES OF THE 
SKELETON, OR THE 

VOLUNTARY 

MUSCLES. 

Intercostal muscles. — 

In two sets, the internal and 

the exiernalf which occupy 

the intercostal spaces. The Gbcrs run obKquely from rib to rib^ 

the internal fibers running upward and forward, the external 

fibers running doumward and jorward. 

Action, — They move the ribs up and down in breathing, 
and the various acts associated with it. 




MUSCLES OF THE BACK. 
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Principal Muscles of the Back. 

In the skeleton a broad groove exists on either side of the 
spinous processes, which is filled in its whole extent with many 
vertical muscles of different lengths, the use of which is to hold 
the spine in the erect position, although they assist at other 
times to move it in various directions. 

The erector spinas is the name 
given to this large group, which is 
bound down in its place by a thin layer 
of fibrous tissue called the vertebral 
aponeurosis. The muscle group ex- 
tends from the skull to the lower part 
of the sacrum (Fig. 58). 

The action is most easily seen in 
the lumbar and dorsal regions, where 
it is not deeply covered with other 
muscles. 

The latissimus dorsi (broadest of 
the back, Fig. 59). — This muscle 
covers most of the erector spinae and a 
great portion of the back of the trunk. 

Origin. — The spinous processes 
from the sixth thoracic down to the 
end of the column. 

Also the crest of the ilium and a few fibers 
from the inferior angle of the scapula. 

Insertion. — The crest of the lesser 
tubercle of the humerus. 

Action. — Principally to pull the 
arm backward and keep the scapula 
or shoulder-blade close to the chest; 

brought prominently into use in rowing a boat and when the body 
is suspended by the hands and an effort is made to draw it up. 




Fig. 58. 
The figures refer to the several 
parts of the erector spinae 
group (Potter's Anatomy). 



Muscles of the Back of the Neck. 
These muscles move the head and neck. Only two of the 
most important are here described. 
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The splenius. — This muscle is in two portions, the splenius 
of the head (capitis) and the splenius of the neck (cervicis) (Fig. 59). 

Origin. — The spinous processes of the last cervical and first six thoracic 
vertebrae. Insertion. — Partly upon occipital and mastoid bones {splenius cap- 
itis) and partly upon the transverse processes of the upper vertebrae (splenius 
cervicis). 

Action. — The muscle of one side alone will rotate the head, 
twisting the neck. The muscles of both sides acting together 
simply pull the head backward or extend it. 

The trapezius covers the other muscles of the back of the 
neck, and also the upper portion of the latissimus dorsi. It is 
one of the largest muscles in the body (Fig. 59). 

Origin. — The occipital bone, the ligamentum nuchae, and the 
spinous processes of the thoracic vertebrae. Insertion. — The 
spine of the scapula and outer third of the clavicula. The two 
muscles, right and left, together make a large diamond-shaped 
sheet. 

Action. — With the shoulders stationary the trapezius acts upon 
the head to pull it backward or sideways. With the head stationary 
it can elevate the shoulder-girdle and the whole upper extremity 
with it. Both muscles together can draw the shoulders back. If 
the hands grasp a bar above the head these muscles will assist to 
draw the body up. The largest two of the "climbing muscles" 
are the latissimus dorsi and the trapezius. 

Note. — Observe in the illustration its tenditwus area, which remains flat during 
action of the muscle. 

Special point. — Spasmodic action of the trapezius is often 
the cause of wry-neck, or torticollis, and this may be increased 
by spasm of the splenius. 

Muscles of Head, and Front and Side of the Neck (Fig. 60). 

The muscles of expression are those of the scalp and face. 
They arc closely connected with the under surface of the skin, or 
with each other, with no deep fascia over them, and therefore their 
slightest contraction is shown on the face, thus varying the move- 
ments and lines of expression. 

Epicranial muscle. — On the forehead and the top and back 
of the head, — a broad thin muscle made up of two distinct parts 




Fig. 59. — Superficial and Middle Muscular Layers of the Posterior 
Aspect of the Trunk (Holden.) 

I, Trapezius; 2 latissimus dorsi; 3, aponeurosis; 4, 5, 6, 8, 19, 20, dififerent por- 
tions of latissimus dorsi; 9-12, deep muscles; 13, sterno-mastoid; 14, splenius; 
15, elevator of scapula; 16, supra-spinatus; 17, teres minor; 7, 18, teres major; 
21, portion of anterior serratus; 22, 23, abdominal muscles; 24, 25, gluteus 
maximus; 26-30, deep muscles; 31, deltoid; 32, triceps. 
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with an aponeurosis between them. The posterior part is the 
occipitalis, taking origin from the curved line of the occipital 
bone and ending in the aponeurosis on the top of the head. The 
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Fig. 60. — Muscles of the Head and Neck (Morris). 



anterior part is the frontalis, having origin in the aponeurosis, 
and passing down over the forehead to the insertion in the tissues 
of the eyebrows. 

s 
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Action. — Principally to lift the eyebrows, producing the 
transverse wrinkles across the forehead which express surprise. 
The skin is closely connected with this double muscle in its whole 
length, so that contraction causes movement of the scalp. (Some 
people can move the scalp backward and fonvard by contracting 
the two portions alternately.) 

The ajx>neurosis extends in a thin layer at the side over the temporal region, 
giving orjgin to certain small muscles which move the ear. The scalp and ear 
usually move tcjgethcr. 

Orbicularis oculi. — The ring-like muscle of the eyelid. 
It is attachc^d to the inner border of the orbit. Some of its fibers 
are in the lid — the palpebral portion — while others surround the 
lids like a broad flat ribbon, forming the circular or orbital por- 
tion, and bearing the eyebrows (Fig. 60). 

Action. — When the palpebral fibers contract the lids cover 
the eyeballs lightly; when the circular fibers contract the lids are 
pressed against the ball. 

Levator palpebrae (elevator of the eyelid). — Within the orbit. 
Origin. — At the apex of the orbit. Insertion. — In the upper lid. 
Action. — It lifts the lid and opens the eye. 

Corrugator. — ^Thc muscle which wrinkles the eyebrow. Ori- 
gin. — The frontal bone. Insertion. — The under surface of eye- 
brow. 

Action. — It draws the brows downward and inward toward 
each other; it is the jr owning muscle. 

Orbicularis oris (ring muscle of the mouth). — Surroimds 
the opening of the mouth, constituting the larger portion of the 
lips. The fibers have only one bony attachment, — ^below the 
septum of the nose. 

Action. — It closes the mouth. 

The lips themselves arc moved in various ways by muscles 
above and below them, — the elevators and depressors of the lips. 

Special points. — Most of the changes in the expression of 
the face are caused by the action of the ring muscles and of those 
which are attached to them. For example, the lifting of the eye- 
lids by the frontalis expresses surprise. The writikling of the 
brows by the corrugators speaks disapproval or bewilderment. 
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The risorius, or laughing muscle, draws the corners of the mouth 
outward. The sneering muscle lifts the nostril and lip together. 
Pleasure \s expressed by the lifting of the angles of the lips upward 
and outward, while grief depresses them. (There are but three 
of the depressors, or grieving muscles, on each side, and six for 
the manifestation of happier feelings.) 

The Muscles of Mastication are Five in Number. 
The temporal muscle, occupying the entire temporal fossa. 



Temporal 



Buccinator 




Fig. 6i. — ^The Temporal Muscle (Morris). 

Origin. — The floor of the fossa, and the temporal fascia 
covering it. Insertion. — The coronoid process of the mandible. 

Action. — ^It closes the mouth and draws the mandible or 
lower jaw-bone backward. 

The masseter. — ^At the side of the face (Fig. 62). Origin. — 
The zygomatic arch. Insertion. — The outer surface of the ramus 
of the mandible. 

Action. — It closes the mouth and moves the jaw forward 
slightly. 
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The internal pterygoid. — In the infra-temporal fossa covered by the ramus of 
the mandible. Origin. — The pterj'goid process of the sphenoid bone. Insertion. 
— The inner surface of the ramus of the mandible. 

Action. — It closes the mouth and moves the jaw forward and sideways. 

External pterygoid. — Also in the infra-temporal fossa. Origin. — ^The ptery- 
goid process of the sphenoid bone. Insertion. — The neck of the condyle of the 
mandible. 

Action. — It moves the jaw forward and sideways. 

Buccinator. — Origin, from both the maxilla and the mandible on the alveolar 
borders; also the pterj-go-mandibular raphe. The fibers approach each other, 
interlacing and running forward, and some of them join the lip muscles, constituting 
the insertion (Fig. 6i). 

Action. — It helps to close the mouth, and keeps the food between the teeth dur- 
ing the act of mastication. 

By the action of the first three muscles the food is divided and 
crushed, and also ground; the external pterygoid is especially a 
grinding muscle, and the function or use of the other four would 
be somewhat limited without the aid of the buccinator. 



Muscles in the Front of the Neck. 

The ribbon muscles, thin and flat, connecting the larynx and 

hyoid bone above, with the sternum, rib, and clavicula below. 

They are the stemo-hyoid from the sternum, clavicula, and first rib to the hyoid 
bone; the stemo -thyroid, from the sternum, clavicula, and first rib to the th\^roid 
cartilage; the omo-hyoid, a double -bell ted muscle, with an intervening tendon, 
the inferior belly being attached to the uj^per border of the scapula, the superior 
belly to the hyoid bone, while the tendon between them glides through a loop of 
fascia which is attached to the clavicula (the sternal end). 

Action of the three muscles. — They draw the hyoid bone and 
the larynx downward, and steady them. 

The digastric is another double-bellied muscle (Fig. 62). 

The posterior belly is attached to the mastoid process (medial surface); the 
anterior belly to the under surface of the mandible close to the symphysis. The 
intervening tendon glides through a loop of fascia which is connected with the hyoid 
bone. 

Action. — It draws the mandible downward, and opens the 
mouth. It is assisted by some other short muscles connecting the 
mandible to the hyoid bone. 

The mylo-hyoid (Fig. 62) is a flat muscle which forms the 
floor of the mouth, being attached by one border to the inner sur- 
face of the body of the mandible, and by the other to the hyoid 
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bone, which, it will be remembered, is on a level with the man- 
dible. 

Action. — It can draw the hyoid bone forward in the act of 
swallowing, thus keeping the larynx out of the way of the food. 

The platysma. — ^As the muscles of the back and side of the neck are covered 
by the trapezius, so those of the front and side are covered by the platysma^ which 
is a broad thin sheet of muscular fibers attached above to the mandible and the 
fascia of the side of the face, and below to the deep fascia on the front of the shoulder 
(Fig. 60). Like the face muscles, it is not covered by deep fascia, and since it 




Fig. 62. — Muscles in Front of the Neck. 
I, 2, 3, Digastric muscle; 4, stylo-hyoid; 5, mylo-hyoid; 6, hyo-glossus; 7, 8, 9, 
stemo-mastoid; 10, 11, 12, 13, 14, ribbon muscles; 15, pharynx; 16, occipitalis; 
17, ear muscles; 18, trapezius; 19, 20, splenius; 21, levator scapulae; 22, 23, 
scalene; 24, deltoid; 25, pectoralis major; 26, right platysma; 27, 28, lip mus- 
cles; 29, masseter; 30, buccinator (from Holden). 

moves the skin, it is like them a muscle of expression. It draws the angle of the 
mouth downward, and strong contractions of the muscle assist in causing an 
appearance as of one in a "great rage." 

The stemo-cleido-mastoid (Figs. 60, 62) is the most con- 
spicuous muscle in the side of the neck. Origin. — By two divi- 
sions, one on the sternum (sternal, or medial origin), the other on 
the clavicula (clavicular, or lateral origin). Insertion. — The 
mastoid process and upper curved line of the occipital bone. 
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Action. — Principally to pull the mastoid process toward the 
sternum and clavicula. If the right muscle contracts, the right 
mastoid process comes downward and forward, consequently 
the head rotates, turning the chin upward to the left. If the left 
muscle contracts, the left mastoid is pulled downward and for- 
ward, and the chin goes upward to tite right. Both muscles to- 
gether simply bend the head forward, or flex it. 

Special point. — The stemo-mastoid is another muscle which 
is sometimes the seat of spasmodic contractions, causing wry-neck, 
or torticollis. 

The scalene muscles. — Three of the deep muscles in the side of the neck 
are called scalene^ — the scalenus anterior, scalenus medius, and scalenus 
posterior. They are attached above to transverse processes of different cervical 
vertebra?, and below to the first and second ribs. Action. — They bend the neck 
to one side; or they may lift the ribs in labored breathing, being then muscles of 
forced inspiration. 

Levator scapulas. — The elevator of the scapula is another important muscle 
in the side of the neck. Origin. — The upper three or four transverse processes. 
Insertion. — The medial angle of the scapula. 

THE ABDOMINAL WALL. 

The abdominal wall proper has no bones except the lumbar 
vertebrae, being mostly muscular and aponeurotic. Each lateral 
half is composed of one vertical muscle in front, next to the median 
line; another in the back, next to the spinal column; and three 
well-developed layers having fibers of diflFerent directions, at the 
sides. 

Rectus abdominis (Fig. 64). — This is the vertical muscle in 
front. Origin.— The body of the pubes. Insertion. — The ensi- 
form appendix and the cartilages of the fifth, sixth, and seventh ribs. 
It is therefore narrow Ijelow and broad above, and its outer 
border makes a curved line from the seventh rib down to the 
pubes. This is called the linea semilunaris (semilunar line). 

Action. — It compresses the abdominal organs. 

Quadratus lumborum. — This is the vertical muscle at the 
back (Fig. 57, erector spinxO- Origin.— The crest of • the 
ilium. Insertion.— The lowest rib and transverse processes of 
the lumbar vertebra-. It occupies the space at the back of the 
trunk Ix'tween the thorax and pelvis, being covered by the erector 
spinaj and latissimus dorsi. 
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Action. — It draws the rib down and the spine to one side, — 
lateral flexion of the trunk. 

The three layers at the side and front consist of the obliquus 
eztemus or external oblique; the obliquus intemus, or internal 
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Fig. 63. — Muscles of the Abdominal Wall. 
I, 2, 3, 7, Pectoralis major; 4, external oblique; 5, serratus anterior; 6, latissimus 
dorsi; 8, xiphoid appendix; 9, 9, 15, aponeurosis of ext. oblique; 10, 14, linea 
alba; 11, umbilicus; 12, transverse lines of aponeurosis; 13, 13, subcutaneous 
abdominal ring; 16, 17, 18, 19, refer to muscles of neck; 20, deltoid (Gould's 
Dictionary). 

oblique; and the transversus muscles. They occupy the space 
between the eight lower ribs above, and the ihum and pubes 
below. Being broad and flat they do not possess tendons of the 
usual kind, but many of their muscle fibers terminate in layers of 
white fibrous tissue called aponeuroses, which continue to the 
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median line, there blending with the layers from the opposite side. 
This produces a firm interlacing of white fibers called the linea 
alba, or white line, stretched between the ensiform appendix 
above and the body of the pubes below. It is a XQvy strong and 
important line, through which, a little below the middle, the um- 
bilical cord passes in the fetus. This point in the linea alba is 
indicated by the umbilicus, or navel. 




Fig. 64. — Internal Oblique and Trans\t?:rse Musclss. 
I, Rectus alxiominis; 2, 2, 3, 3, internal oblique and cut edge of its aponeurosis; 4, 
4, cut edge external oblicjue; 5, 5, spermatic cords; 6, aponeurosis ext. oblique 
turned down; 7, rectus, upper part removed; 8, 8, 9, transversus muscle; 10, 
umbilicus; 11, 12, linea alba; 13, serratus anterior; 14, 15, cut edge latissimus 
dorsi; 17, 17, external intercostal; 18, 18, fascia lata; 19, cut edge external 
oblique (Gould's Dictionary). 

The external oblique (Fig. 63) is the outermost of the three 
layers. Origin. — The lower eight ribs. Direction of fibers, down- 
ward and forward. Insertion. — Some fibers on the crest of the 
ilium; others in an aponeurosis which passes to the linea alba. 

Special point. — The lower border of the aponeurosis of this 
muscle between the spine of the ilium and the spine of the pubes 
is firm and unyieldmg, easily felt, and important to be recognized; 
it is called the inguinal ligament, or Poupart^s ligament. 

The internal oblique (Fig. 64) lies underneath the external 
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oblique. Origin. — The lumbar fascia, crest of the ilium, and outer 
half of the inguinal ligament. Direction of fibers, upward and 
forward. Insertion. — Some fibers on the lower four ribs, others 
in the linea alba, and the lowest ones on the crest of the pubes. 

The transversus (Fig. 64) is the innermost of the three layers. 
Origin. — The lower six ribs, the lumbar fascia, crest of the ilium, 
and outer half of the inguinal ligament. Direction of fibers, 
transversely across the side of the abdomen, toward the front. 
Insertion. — In the linea alba, and the crest of the pubes. 
On the pubes it is blended with that part of the internal oblique 
which is attached to the same bone, making the conjoined tendon. 

Action, of the three broad muscles. — ^They compress the ab- 
dominal viscera and expel the contents of those which are hollow. 

Important note. — The fibers from the inguinal ligament, of 
both internal oblique and transversus muscles, arch downward 
to the pubes. 

, Sheath of the Rectus Abdominis (Figs. 63, 64). 

In the upper three-fourths the linea semilunaris divides into 
two layers which meet again in the linea alba; thus a compartment 
is formed to be occupied by the rectus muscle. In the lower fourth 
of the linea semilunaris, the entire thickness is continued forward 
as one layer in front of the muscles. 

Thus is formed the sheath of the rectus, with its anterior and 
posterior layers, the anterior layer being thickest and strongest in 
the lower part where the greatest strain would be brought upon it. 

Linese transversa^ (transverse lines). — At three diflferent levels 
above the umbilicus the anterior layer of the sheath is held down 
to the rectus muscle by three transverse lines. 

Note. — The location of all these markings — the semilunar line, the white line, 
and the three transverse — may be seen on the surface of the body during the action 
of the muscles; and in a piece of statuary representing the trunk they should be 
plainly indicated. 

The roo) of the abdomen is the diaphragm, but it has no floor 
of its own, the pelvic floor serving for both cavities (page 82). 

The diaphragm. — This is a broad, thin, dome-shaped muscle 
separating the abdominal and thoracic cavities. 

Origin. — By two vertical bundles at the sides of the lumbar 




65.— The Diaphragm. 
indicjite descent in contraction 
(Holden). 



its dome shape as high 
gently against the lungs. 
ftmscie aj respiralwn. 
Special points.^ 
This muscle forms the 
floor of the thorax, 
and at the same time 
the roof of the abdo- 
men (con\^ex floor, con- 
cave roof). There are 
three openings in it at 
the back part for the 
passage of a large ar- 
tery^j vein, and the 
esophagus. 



shaped like a clover leaf, 
near the center of the 
dome- The muscular 
portion arches higher 
than the tendon^ form- 
ing a cupola on each side- 
Action, — When the 
diaphragm contracts it 
becomes flattenedj press- 
ing upon the abdominal 
organs, and giving more 
room for the thoracic or- 
gans. When it relaxes, 
it springs back again to 
as the fourth or fifth rib, pressing 
It is an important breathing muscle, or 




Fm. 66. — The Diaphragm, Inferior Surface- 
1^2, 3, Tendinous leaflets; 4, muscle fibers; 5, 6, 7, 
tendinous arches; S, 10, fibers arising from 
vertebrae; ii^ aorta^a large arter)'; 12, esoph- 
agus, leading to stomach; 13, opening for 
large vein (Potter*s Compend of Anatomy)- 



Interior Abdominal 
Muscles. 

The psoas majors 
and ihacTJs. — These 

are two muscles within the abdomen on the posterior wall, which 
pass out over the brim of the pelvis into the thigh. 
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Psoas major. Origin. — The sides of the lumbar vertebrae. 
Insertion. — Trochanter minor of the femur. 

Iliacus. Origin. — The iliac fossa. Insertion. — With the 
psoas on the trochanter minor of the femur. 

Action. — They act together as one muscle (the ilio-psoas) 
to flex the thigh, at the same time rotating it, so that the joot turns 
outward. 




Fig. 67. — Abdominal Muscles, Interior. 
1-5, Psoas minor and major; 6, attachment of psoas major to trochanter minor; 
7, 7, 8, 8, iliacus; 9, 9, cut tendon rectus femoris; 10, 10, obturator externus; 
11-13, quadratuslumborum; 14, 14, transversus (Gould's Dictionary). 

Surgical note. — Disease of the lumbar vertebrae resulting in 
pus forms psoas abscess. The pus often follows the muscle fibers 
downward and appears below the inguinal ligament. 

(Tht psoas minor is a small muscle in front of the major.) 

The transversalis fascia is a layer of loose connective tissue 
which completely lines the abdomen, and is continuous with the 
iliac fascia on the iliacus muscle and with the pelvic fascia below. 
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MUSCLES OF THE UPPER EXTREMITY. 

The muscles of the extremities are frequently named for their 
use, and they may all be grouped according to their action; as 

flexorsy to bend the joints 
over which they pass, and 
extensors to straighten 
them; pronators and su- 
pinators; abductors and 
adductors; and rotators, 
inward or outward. 
Their origins are not only 
from bones, but from 
fascia, and fibrous septa 
between them. This is 
true of most muscles to 
some extent, but partic- 
ularly so in the extrem- 
ities. 

The bony attachments 
only are given here. 

Shoulder Muscles. 
Supraspinatus.— On 
the dorsal surface of the 
scapula. Origin. — The 
supraspinous fossa, the 
tendon passing over the 
head of the humerus to 
the insertion on the top 
of the greater tubercle. 

Action. — It lifts the 
arm away from body 
(abduction). 

Infraspinatus. — Also on the dorsal surface of the scapula. 
Origin. — The infraspinous fossa. Insertion. — The greater tu- 
bercle of the humerus below the supraspinatus. 

Action. — It rotates humerus outward (so that the paim turns 
forward). 




Fig. 68. — Muscles of the Shoulder. 
i» 2, 3, 4, 5, Triceps; 6, attachment to olecranon; 
7, anconeus; 8, 8, 9, deltoid (|>oriion re- 
moved); 10, supraspinatus; 11, infraspina- 
tus; 12, 13, two extremities of teres minor 
(inter\'ening portion removed^; 14, teres 
major; 15, latissimus dorsi; 16, 17, 18 19, 
muscles of forearm (Gould's Dictionary). 
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Teres minor. Origin. — The axillary border of the scapula. 
Insertion. — The greater tubercle, just below the infraspinatus. 
Action. — It rotates humerus outward {palm turns forward). 

Teres major. Origin. — Near the inferior angle of the scap- 
ula (on axillary border). Insertion. — The shaft of the humerus 
(crest of lesser tubercle), joining the tendon of the latissimus dorsi 
and acting with it (Fig. 68). 

Action. — It draws the arm backward, and rotates it inward 
(the palm turns backward). 

Subscapularis (Fig. 70). Origin. — The subscapula fossa. 
Insertion. — The lesser tubercle of the humerus. 

Action. — It holds head of humerus in place and rotates it 
inward (the palm turns backward). 

The deltoid (Fig. 69). — Is triangular in shape and forms a sort 
of cap over the shoulder-joint. Origin. — The spine and acromion 
of the scapula, and the outer portion of the clavicula. Insertion. — 
The lateral surface of the humerus at the middle of the shaft, on 
the deltoid tuberosity. 

Action. — Principally to elevate the humerus to a horizontal 
position (acting with the supraspinatus, an abductor of the arm). 

The serratus anterior (Figs. 59, 69) .—A large flat and important 
muscle which lies between the scapula and the thorax. Origin. — 
By separate slips from eight ribs, on the front and side of the thorax. 
Insertion. — The vertebral border of the scapula. It lies close 
to the side of the thorax, covering a considerable portion of the 
ribs and intercostal muscles. 

Three actions. — It holds the scapula firmly in place and pulls 
it forward, thus pushing the arm ahead. If the shoulders are held 
firmly it can elevate the ribs, assisting inspiration; and it sustains 
the weight of the body when resting upon hands and knees, as 
in creeping. 

Breast Muscles. 

Pectoralis major. Origin. — Clavicular portion, on the 
sternal end of the clavicula; sternal portion, on the surface of the 
sternum and on six upper ribs. Insertion. — By a broad strong 
tendon on the shaft of the humerus, on the crest of the greater 
tubercle. 
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Action. — It draws the arm to the front of the thorax, opposing 
the latissimus dorsi; thus it also is a "rowing" muscle. 

The pectoralis minor is entirely covered by the major. 

Origin. — Three upper ribs. Insertion. — The coracoid process of the scapula. 
Action. — It pulls the shoulder downward. It may pull ribs upward in 
labored breathing or forced inspiration. 

When the whole body is drawn upward by the hands, as when 
hanging from a trapeze, the two pectorals, the trapezius and the 
latissimus are acting together. 

The subclavius is a small muscle lying in the subclavian 
groove between the cla\dcle and the first rib. 

18 19 i» 
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Fig. 69. — Muscles of Anterior Aspect of Thorax. 
1-5, Pectoralis major; 6, 9, pectoralis minor; 7, subclavius; 8, deltoid; 10, ante- 
rior portion of anterior serratus; 11, external oblique; 12, 13, latissimus dorsi; 
14, teres major (Gould's Dictionary). 

Arm Muscles. 
Anterior. 

Biceps brachii (a two-headed muscle). Origin.— The scap- 
ula; the long head above the glenoid fossa, and the short head on 
the coracoid process. Insertion. — By one tendon on the tuber- 
osity of the radius (Fig. 70). 

Action. — It flexes the forearm on the arm. 

Note. — If the biceps brachii begins to contract while the 
hatid is pronated, the first effect would be to pull the radial tuber- 
osity around and place the hand in the supinated position, then 
flexion would follow; in other words, the biceps may act as 
both a supinator and flexor. 
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The coraco-brachialis. — A smaller muscle, close to the biceps. Origin. — 
The tip of the coracoid process. In- 
sertion. — The shaft of himierus, in- 
ner side, opposite the deltoid. 

Action. — It lifts the humerus for 
ward. 

The brachialis. — Is underneath 
the biceps. Origin. — The anterior 
surface of the humerus. Insertion. 
— The tubercle of the ulna, just be- 
low the coronoid process. 

Action. — ^With the biceps it flexes 
the forearm. 

Note. — This is a broad muscle 
and covers the front of the elbow-joint. 



Muscles of the Arm (Fig. 
68). 

Posterior. 

The triceps brachii (a 
three-headed muscle). Ori- 
gin. — The long head, on the 
scapula, just below the glenoid 
fossa; the medial and lateral 
heads on the posterior surface 
of the humerus, separated by 
the groove for the radial nerve. 
Insertion. — The (top of the) 
olecranon process of the ulna. 

Action. — It extends the 
forearm (opposing the biceps), i, 

Note. — The back of the 
triceps is covered at its lower 
portion by a fibrous layer (apo- 
neurosis) which receives many 
of the muscular fibers. In ac- 
tion, the three heads swell while 
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Fig. 70. — Muscles of the Arm. 
2, 3> S, Biceps and bicipital fascia; 4, 
attachment of biceps to tuberosity of 
radius; 6, coracobrachialis; 7, 8, in- 
sertion of pectoralis major; 9, latis- 
simus dorsi; 10, teres major; n, sub- 
scapularis; 12, brachialis; 13, 14, two 
heads of triceps (Holden). 

this fibrous layer remains flat. 



Muscles of the Forearm. 
Anterior. 
The superficial flexors. — The medial epicondyle of the 
humerus gives origin to a group of superficial muscles which 
flex the wrist and fingers (Fig. 71). 
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Flexor carpi radialis, or radial flexor of the wrist. Origin.— 
The medial epicondyle. Insertion. — The base of the second 
metacarpal bone (that of the index finger). 

Flexor carpi ulnaris, or ulnar flexor of the wrist. Origin. — 
The medial epicondyle and dorsal border of the ulna. Inser- 
tion. — The base of the fifth metacarpal bone. 

Action oj the two, — To flex the wrist. 

Flexor digitorum sublimis, or superficial flexor of the fingers. 
Origin. — The medial epicondyle, the upper extremity of the ulna, 
and the shaft of the radius (the three long bones). Insertion. — 
By four tendons, one for each finger, on the second row of 
the phalanges. 

Action. — It flexes the second joints of the fingers, but not the 
finger-tips. 

Deep flexors. — The shafts of the bones give origin to the 
deep flexors of the fingers and thumb, which act upon the third 
row of the phalanges. 

Flexor digitorum profundus, or deep flexor of the fingers. — ^Is underneath 
the superficial flexor. Origin. — The shaft of the ulna. InsertLoD. — By four 
tendons, on the third or last n)w of phalanges. 

Action. — It flexes the finger-tips. 

Note. — Since the tendons of the superficial flexor stop at the second phalanges, 
while those of the deep flexor i)ass to the third phalanges, there is a fissure in each 
superficial tendon just before it ends, through which the deep tendon passes forward 
to the l)one of the finger-tip (Fig. 71). 

Flexor pollicis longus, or long flexor of the thumb. Origin. — The shaft of 
the radius (under flexor sublimis). Insertion. — ^The last phalanx of the thumb. 

Action. — It flexes the tip of the thumb. 

Note. — All long tendons for the fingers and thumb lie in the 
deep groove on the front of the carpus. Friction between them 
is prevented by sheaths of synovial membrane. 



The Two Pronators, the Round and the Square. 

Pronator teres, or round pronator (Fig. 71.) 

Origin. — The meilial epicondyle, and a small slip from the 
ulna (coronoid pRxcss). It passes across to the lateral side of 
the radius, to the insertion at the middle of the shaft. 




Fig. 71. — Muscles of the Forearm. 

I, 2, 4, 4, Muscles of arm; 3, tendon 
of insertion of biceps; 6, round 
pronator; 7, radial flexor of 
wrist; 8, 9, palmaris longus; 10, 
II, ulnar flexor of wrist; 12, 13, 
brachio-radialis; 14-18, muscles 
and tendons belonging to poste- 
rior of forearm: 19, 19, super- 
ficial flexor of fingers; 20, 20, 21, 
21, tendons of the same, showing 
fissure; 22, 22, tendons of deep 
flexor coming through fissure to 
reach the third row of phalanges 
(Holden). 




Fig. 72. — Muscles of the Fore- 
arm, Dorsal Aspect. 

I, Aponeurosis of triceps; 2, upper end 
of brachio-radialis; 3, 4, long ra- 
dial extensor of wrist; 5, 6, short 
radial extensor of wrist; 7, 8, 8, 9, 
9, extensors of thumb; 10, 10, an- 
nular ligaments; 11, 12, 12, com- 
mon extensors of fingers; 13, 14, 
special extensors for index and 
little fmgers; 15, 16, ulnar exten- 
sor of wrist; 18, ulnar flexor of 
wTist; 19, posterior border of ulna; 

20, olecranon process of ulna; 

21, medial epicondyle (Holden). 
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Pronator quadratus, or square pronator. 

Origin. — ^The shaft of the ulna. Insertion. — ^The shaft of the radius. It lies 
just above the wrist and underneath the long muscles. 

Action of the two pronators. — They rotate the radius so as to 
turn the palm downward (or backward). 

One slender muscle, which is superficial to all, is the palmaris 
longus. It arises on the medial epicondyle and is attached below 
to the palmar fascia to keep it tense — a tensor of the palmar fascia. 

Note. — It is understood that the muscles arising from the 
epicondyle have a common tendon of origin. 

Practical point. — Observe, by experimenting, that flexion 
and moderate pronation are naturally performed together, and 
are associated in the majority of the motions which are required 
of the upper extremity. 

Muscles of the Forearm (Fig. 72). 
Posterior. 

The lateral epicondyle of the humerus and the ridges above it 
give origin to the muscles which extend the wrist and fingers. 

Extensor carpi radialis longus, or long radial extensor of 
the wrist. Origin. — Lateral border and epicondyle of humerus. 
Insertion. — The base of the second metacarpal bone. 

Extensor carpi radialis brevis, or short radial extensor. Ori- 
gin. — The lateral ei)icondyle. Insertion. — The base of the third 
metacarpal bone. 

Extensor carpi ulnaris, or tilnar extensor of the wrist. Origin. 
— The lateral ci)icon(lyle and dorsal ):)order of the ulna. Inser- 
tion. — The base of the fifth mclacari)al bone. 

Action of the three. — They extend the wrist. 

Extensor digitorum communis, or common extensor of the 
fingers. Origin. — The lateral epicondyle. Insertion. — By four 
tendons, on the second and third rows of phalanges, in such a 
way that it can extend the bones of either row separately or both 
at the same time. 

The little finger has a special extensor for its tip {extensor viinimi digiti). The 
index finger also has a sj)ecial extensor {extensor indicts), and the thumb has three, 
— two for its phalanges and one for its metararj)al bone, liy forcibly extending 
the thumb these three tendons are brought into view, the one for the tip of the 
thumb being at a little distance from the other two. 
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The brachio-radialis (Fig. 71). Origin. — The lateral border 

of the humerus. Insertion. — The styloid process of the radius. 

Action. — It assists in both flexion and supination of the forearm. 

The supinator. Origin. — The lateral epicondyle and upper 
end of the shaft of the ulna. It winds around the head and neck 
of the radius to the insertion on upper part of the shaft. This is 
the chief supinator; it is entirely covered by other muscles. 

Action. — It rotates the radius and turns the dorsum 0} the 
hand downward or backward. 

There are special bands of deep fascia holding in place those 
tendons which pass the wrist-joint. They include the tendons in 
canals through which they gUde freely. Friction is prevented by 
synovial sheaths within the canal. That which binds down the 
extensor tendons is the dorsal ligament of the wrist; that which con- 
fines the flexor tendons is the transverse ligament of the wrist. 

Muscles of the Palm (Fig. 71). 
There is a group of muscles in the palm of the hand which 
move the thumb in various directions (flexion, abduction, adduction, 
and so on). They form the elevation, called the thenar emi- 
nence, or the "ball of the thumb." A similar group for the little 
finger forms the hypothenar eminence. 

They arise mostly on carpal bones and deep fascia and are inserted on first 
phalanges. In the hollow of the hand between these two eminences lie the long 
tendons, already described, on their way to the fingers; also some small muscles 
between them and beneath them. The interosseous muscles fill the interosseous 
spaces. The action of the dorsal group is to spread the fingers apart {abduction) 
while that of the palmar group is to bring them together {adduction). 

Note. — ^A line drawn from the middle of the wrist to the tip of the middle 
finger is called the median line of the hand. To abduct the fingers and thumb is 
to draw them away from this line, — in other words, from the middle finger. To 
adduct them is to draw them toward the middle finger. 

The muscles in the palm are covered by particularly dense, 
deep fascia called the palmar fascia, or palmar aponeurosis. 

MUSCLES OF THE LOWER EXTREMITY. 
The Pelvis— Interior. 
False pelvis. — The iliacus is the only muscle in the false 
pelvis; it is already described with the psoas major, page 73. 
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True pelvis. — The piriformis. Origin.— The front of the 
sacrum; it passes out through the great sciatic notch to the in- 
sertion on the top of the great trochanter. 

Action. — External rotation of the femur. 

Obturator intemus. Origin. — The surface of obturator 
membrane and bone around it; it passes out through the small 
sciatic notch to the insertion on the great trochanter (Fig. 77). 

Action. — External rotation of the femur. 



Piriformis 



Lcx-ator ani (di- 
vided belofw 
the " white 
Une") 
Space for obtu- 
rator intemus 



Symphysis 




Passage for glu 
teal ve^els 
and nerve 

Piriformis 

Passage for sci- 
atic and pu- 
dic vessels 
and ner\e 

Ischial spine 

Coccygeus 
Cellular interval 
Levator ani 



Capsule of pros- 
tate, and pu- 
bo - in-ostatic 
ligaments 



Fig. 73. — ^Interior and Floor of the True Pelvis (Morris). 



The floor of the pelvis consists of two flat muscles on either 
side, the levator ani and the coccygeus. 

Their origin is on the interior of the pelvic wall, — ^that is, on 
the pubic bone and the spine of the ischium, and a line of fascia 
between these two points. Insertion. — The muscles meet each 
other in the median line, being also attached to certain pelvic 
organs (bladder and rectum in the male; bladder, rectum, and 
vagina in the female) and to the coccyx. Their action supports 
the pelvic organs, esj)ecially the rectum, and lifts them in various 
motions of the body, as in respiration. 

Special notes. — These two muscles form a concave floor like 
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an inverted dome which is the pelvic diaphragm. When this dome 
contracts it rises. 

There are two openings in the pelvic floor for the bladder and 
rectum, and a third opening in the female pelvis for the vagina. 



The Pelvic Fascia. 
The pelvic fascia is a continuation of the transversalis fascia 
which lines the abdomen and that 
which covers the iliacus muscle, 
or the iliac fascia. It covers the 
obturator muscle and its fascia 
and the muscles of the floor, and 
forms ligaments for the pelvic 
viscera. 

The Pelvis — Exterior. 
Three gluteal muscles. — 

From the three gluteal Hnes of 
the OS coxae and the spaces above 
them, arise three gluteal muscles. 

Gluteus minimus. Origin. — The 
inferior ridge and space above it. Inser- 
tion. — ^The front of great trochanter. 

Action. — It abducts the thigh and 
rotates the femur slightly so that the foot 
turns in. 

Gluteus medius. Origin. — The 
anterior or middle line and space above 
it up to the crest. Insertion. — The outer 
surface of great trochanter. 

Action. — ^Abduction of the femur 
and some rotation outward. 

Gluteus maximus. Origin. 

— The posterior line and space 

behind it to the crest (also from 

the back of sacrum) . Insertion. 

— ^The back of great trochanter and the shaft below it, also the 

deep fascia, or fascia lata. 

Action. — External rotation of femur; it is also a powerful 
extensor of the hip-joint when one rises from the sitting position, 
or in moimting steps. It also abducts the thigh. 




Fig. 74. — The Gluteal Muscles. 

i» 2, 3, 4, 5, 5, Gluteus maximus; 6, 
7,8, 10, fascia lata; 9, lower end of 
tensor fasciae latae; 11, upper 
portion of biceps femoris; 12 
upper portion of semitendinosus; 
13, upper portion of semimem- 
branosus; 14, gracilis (Gould's 
Dictionary). 



r 
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Note. — The maximus overlaps the medius, and the medius 
overlaps the minimus. 

Obturator extemus. Origin. — The obturator membrane and bone aroimd it. 
Insertion. — ^The fossa of great trochanter. Action. — ^External rotation of femur. 

Practical point. — Observe the 
number of muscles for external ro- 
tation and note that the usual posi- 
tion of the foot is with the toes turned 
out. 

Muscles of the Thigh. 
Anterior. 

On the front and the sides 
of the femur are the muscles which 
extend the leg — four in num- 
ber — which blend at their inser- 
tion, therefore constituting a four- 
headed muscle, the qtuidriceps 
femoris. They are the rectus jem- 
orisy the vastus lateralis^ vastus 
medialis and the vastus inter- 
medius. 

Rectus femoris. Origin. — 
The anterior inferior spine of the 
ilium, and the upper border of the 
acetabulum. 

The three vasti. Origin. — On 

the linea aspera and the three sur- 
faces of the femur. Insertion of 
the four, — By one tendon passing 
in front of the knee-joint to the 
tubercle of the tibia. (It encloses 
the patella and has been improp- 
erly called the ligamentum patellae.) 
Action. — They extend the leg 
as in walking, or with great force 
in kicking; these muscles also keep 
various positions of the knee. 




Fig. 75. — MuscLKS of the 

TillGII. 

I, 2, Iliacus and psoas; 3, 4, 
tensor fascial lata*; 5, sartori- 
us; 6, rectus femoris; 7, 
vastus lateralis; 8, vastus 
medialis; 9, gracilis; 10, ad- 
ductor longus; II, pec- 
tineus (Holden). 

the patella in place during 
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The sartorius. — The longest muscle in the body, in front of 
the quadriceps. Origin. — ^The anterior superior spine of the ilium. 
Insertion. — The inner surface of the tibia, just below the head. 

Action. — Since it passes across to the inner side of the thigh, 
and down behind the medial condyle, it flexes the leg and at the 
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Fig. 76. — Hamstring Tendons (Morris). 

same time lifts it in such a way that when both legs are acted 
upon together, they are flexed and crossed, hence the name, signify- 
ing "tailor" muscle. 
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The tensor fasciae latae. — Is attached to the anterior part of the crest of 
the ilium between two layers of the fascia lata; it makes tense the outer portion 
of the fascia which is connected with the tibia, or the ilio-tihial hand. This is felt 
like a strong cord above the lateral epicondyles. It also rotates the thigh inward. 

Muscles of the Thigh. 
Posterior. 

The muscles are three in number, — the biceps femoris, semi- 
tendinosus, and the semimembranosus (Figs. 74, 76). 

The biceps femoris. Origin. — Long head on the tuber of 
the ischium, short head the linea aspera (lateral lip). Inser- 
tion. — The head of the fibula. 

The semitendinosus and the semimembranosus also arise 
on the tuber of the ischium, and are inserted on the tibia, inner 
surface and back of head. (Their names indicate their shape, 
one being tendinous in half its length, and the other aponeurotic, 
or membranous.) 

Action. — These three muscles act together to flex the knee. 

Notes. — They also assist the gluteus maximus to extend the 
thigh, as in rising from a chair. The biceps tendon may be felt 
behind the lateral epicondyle; the two others, behind the medial 
epicondyle, making the borders of a deep space — the popliteal 
space J or ham. They are called "hamstring" tendons. 

' Lateral side, biceps femoris. 

semitendinosus. 
t Medial side, J semimembranosus. 

sartorius. 

gracilis. 

The popliteus is a fiat muscle behind the knee-joint and upper end of the 
fibula, forming part of the fioor of the popliteal space. 

The inner side of the thigh is occupied by the four adductor 
muscles, the pectineus, and the gracilis (Figs. 77, 78). 

The adductor longus. Origin. — From the superior ramus of the pubes. 
Insertion. — The middle of the linea aspera. 

The adductor brevis. Origin. — Upper part of the pubic arch. Insertion. 
— The linea aspera behind and above the longus. 

The adductor minimus. Origin. — The lower part of the pubic arch. Inser- 
tion. — The linea aspera, behind the brevis (upper part). 

The adductor magnus. Origin. — Pubic arch and tuber of the ischium. 
Insertion. — Linea aspera and medial epicondyle. 

Action^/ the jour. — They all adduct the femur (rotatiiig it outward) and 
draw the thighs together as in horseback riding. 



Hamstring tendons. 
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Note. — The magnus makes a broad sheet of muscle between the quadriceps 
which extends the knee, and the muscles on the back which flex it. The longest 

and strongest fibers of the magnus rotate the 
jemur inward. They run between the tuber 
of the ischium and the medial epicondyle. 
The pectineus is a flat muscle at- 
tached to the iliopectineal line and the 
linea aspera. 

The gracilis is a long flat muscle from 
L4 the pubes to the tibia, inserted with the 
sartorius and semitendinosus. 




LEVtiL^Ld. 



Fig. 77. — Medial Aspect op the 
Thigh. 

I, 2, 3, 4, Iliacus, psoas, obturator, 
piriformis; 5, gluteus maximus; 
6, sartorius; 7, gracilis; 8, semi- 
tendinosus; 9, semimembranosus; 
10, II, 12, tendons of sartorius, 
gracilis, and semitendinosus; 14, 
tendon of semimembranosus 
(Gould's Dictionary). 




Fig. 78. — Adductors. 
I, 2, 3, Femur, ilium, pubes; 4, exter- 
nal obturator muscle; 5, 6, 7, 8, 9, 
10, adductor muscles; 11, 12, 
openings for vessels passing to 
back part of thigh (Gould's Dic- 
tionary). 
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Muscles of the Leg. 
Anterior. 
These muscles flex the ankle and extend the toes. 
The muscles in the front of the leg are between the tibia and 





Fig. So. — Lateral Aspect and 
Calf of Leg. 

1 1 2, 3, 4, Lateral view, muscles passing 
in front of ankle; 5, 6, peroneus 
brevis and p. longus (behind 
ankle); 7, 8, soleus and gastrocne- 
mius; 9, head of fibula; 10, bi- 
ceps femoris; 11, semimembra- 
nosus; 13, tendoAchillis; 15, an- 
nular ligament; 16, 17, insertions 
of peroneus tertius and brevis; 18, 
short extensor of toes; 19, plantar 
muscle; 20, patella (Gould's Dic- 
tionary). 

the -fibula; the medial surface of the tibia, having no muscles on it, 
is called subcutaneous. 

The tibialis anterior. Origin.— The shaft and head of the 
tibia (lateral surface) and the interosseous membrane. 



Fig. 79. — Muscles of the Leg, 
Anterior. 

I, Rectus femoris; 2, tibia; 3, tibialis 
anterior; 4, long extensor of toes; 
5, long extensor of great toe; 6, 
peroneus tertius; 7, 8, j)eroneus 
longus, p. brevis; 9, 10, lateral 
and medial heads, gastrocnemius; 
II, short extensor of toes; 12, 
annular ligament (Gould's Dic- 
tionary). 
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Insertion. — The first cuneiform and first metatarsal bones. 

The peroneus tertius. Origin. — The shaft of the fibula 
(lower part). Insertion. — The fifth metatarsal bone. 

Action of the two. — To flex the ankle. The tibialis also lifts 
the medial border of the foot, while the peroneus Ufts the lateral 
border. 

The extensor hallucis longus, or long extensor of the great 
toe. Origin. — The shaft of the fibula and the interosseous mem- 
brane. Insertion. — The last phalanx of the great toe. 

Action. — To extend the great toe. 

The extensor digitorum longus, or long extensor oj the toes. 
Origin. — ^The shaft of the fibula and interosseous membrane (a 
few fibers from head of tibia). Insertion. — By four tendons on 
the second and third phalanges of the jour lateral toes, like the 
similar extensor of the fingers. 

Action of these two. — To extend the toes. 

Note. — ^These two muscles, since they pass in front of the 

ankle-joint, flex it. 

On the dorsum of the foot the extensor digitorum brevis has four slender 
tendons for the four medial toes. 

Muscles of the Leg 
Posterior. 
These muscles extend the ankle and flex the toes; they all pass 
behind the medial malleolus. 

The tibialis posterior. Origin.— Shaft of both tibia and 
fibula and the interosseous membrane. Insertion. — Navicular 
and first cuneiform bones. 

Action. — Extension of the ankle. 

The long flexor of the great toe, or flexor hallucis longus. 
Origin. — Shaft of fibula. Insertion. — Last phalanx of the great 
toe (Pig. 81). 

Long flexor of the toes, or flexor digitorum longus. Origin. 
— Shaft of fibula. Insertion. — By four tendons on the last 
phalanges of the four lateral toes (Fig. 81). 

Action of these two muscles. — Flexion of the tips of the toes. 

Note. — Since these flexors pass behind the ankle-joint they 
extend it. 
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Leg — Lateral Side (Fig. 8o). 

Peroneus longus. Origin. — The shaft of fibula. Inser- 
tion. — In the sole of the foot, first metatarsal bone. The 
tendon passes behind the lateral malleolus and crosses in the sole 
to the medial border of the foot. 

Peroneus brevis. Origin. — Shaft of fibula. Insertion.— 
Base of fifth metatarsal bone. The tendon passes behind the lateral 
malleolus. 

Action of these two muscles. — ^They extend the ankle and lift 
the lateral border of the foot. 

Note. — As the tibiaUs anterior and peroneus tertius flex the 
foot, so the tibialis posterior and peroneus brevis extend it. 

Orthopedic note. — The P. longus makes a chord for the 
transverse arch of the foot, being the most important muscle to 
preserve that arch from being flattened. 

Calf Muscles (Figs. 76, 80). 

Triceps surae, and plantaris. 

The gastrocnemius. Origin. — By two heads just above 
the condyles of the femur. Insertion. — On the calcaneus. 

Note. — The two heads form the lower boundaries of the 
popliteal space. 

The soleus is covered by the gastrocnemius. Origin. — Medial 
border of the tibia and lateral border of the fibula. Insertion. — 
The OS calcis, with the above muscle. 

Action of the two. — They join to form one muscle, the triceps 

surae (or triceps of the calf), which has the strongest tendon in 

the body, the tendo calcaneus (tendon of Achilles) by which they 

are attached to the os calcis, and, therefore, they lift the heel. 

If the muscles of both legs act at the same time, the whole body is 

lifted on the toes. 

The plantaris. Origin. — With the outer head of the gastrocnemius. 
Insertion. — With the tendo calcaneus. 

Note. — The belly is short and small; the tendon is the longest in the body. 

The calf muscles constitute a group of great power, as by 
them one lifts oneself to stand upon the toes. 

The sole of the loot, or plantar region, resembles the palm of 
the hand in having special groups of muscles for the great and 
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little toes, with the long flexor tendons lying between them and a 
dense fascia covering them. This is called the plantar fascia. 
The tendons which pass from the leg to the foot are kept in 
place by special ligaments, anterior and 
lateral, and surrounded by synovial sheaths 
as in the wrists. 

Points. — Eversion of the foot, or lifting 
the medial border, is done by the tibiaUs 
anterior. 

Inversion, — Or lifting the lateral border, 
by the peroneus tertius, and peroneus longus. 

Adduction. — By deep posterior muscles 
of the leg. 

Abduction. — By external muscles of the 
leg. 

Observe the similarities and differences 
in the upper and lower extremities. Exten- 
sion of the elbow is accomplished by the 
three-headed muscle, the triceps. Extension 
of the knee requires a powerful four-headed 
muscle, the quadriceps. 

The great toe is on the medial border of 
the foot, the thumb is on the lateral border 
of the hand. This is so because we have 
applied the terms medial and lateral to the 
supinated position of the arm and the pro- 
nated position of the lower extremity. 

In the upper extremity the joints are all 
flexed in one direction, as though the limb 
might be rolled up. In the lower extremity 
they flex and extend alternately, as though 
back and forth. 




Fig. 81. — Muscles of 
THE Plantar Re- 
gion, Middle Layer. 

I, Accessory muscle; 2, 
long flexor of toes di- 
viding into four ten- 
dons; 3, tendon of long 
flexor of great toe; 4, 
5,6, 7, 8, plantar mus- 
cles; 9, projection of 
fifth metatarsal bone; 

10, sheath of tendon 
of peroneus longus; 

11, calcaneus (Gould's 
Dictionary). 

the limb were folded 
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THE FASCLffi OF THE BODY. 

The word fascia is applied to the connective tissue which sur- 
rounds various organs or lines cavities. Fascia is found in every 
part of the body, but we shall study only two varieties, which are 
associated with the muscles and skin. They are called the deep 
and the superficial fascia. 

The deep fascia. — This is a firm layer of connective tissue 
with small spaces between its fibers and therefore it is dense and 
tough. It is white and smooth, and seldom contains any fat. 
The deep fascia covers the muscles and binds them down, and also 
separates them into groups, thus forming intermusctUar septa. 
(Many muscle fibers arise from intermuscular septa.) 

Special points. — ^The inguinal ligament is a band of the 
deep fascia between the spine of the ilium and the tubercle of the 
pubes. It feels like a cord from one bone to the other. The 
fascia lata {hroad fascia) is the deep fascia of the thigh, which is 
thicker and stronger than in any other part of the body. It is 
attached to the hip-bones above and the leg-bones below. A 
portion which is especially tense and strong may be felt on the 
lateral side of the thigh, above the tuberosity of the femur, Uke a 
tight band attached to the tibia, and called the Uio-tibial band. 

The oval fossa or saphenous opening in the fascia lata is an 
inch and a half below the medial part of the inguinal ligament. 
It allows the long saphena vein to pass through to open into the 
femoral vein. 

The lumbar fascia is not a part of the general deep fascia 
of the body, but belongs to the transversus muscle described on 
p. 71. 

The superficial fascia covers the deep fascia. It hes imme- 
diatcly beneath the skin in its whole extent and consists of loose- 
mcshcd connective tissue {areolar tissue), arranged somewhat in 
layers, and containing the subcutaneous fat. It also imbeds the 
supcrticial or cutaneous arteries, veins, and nerves between its 
layers. In places where the fascia is thin, as on the back of the 
hand, the veins are easily seen. This fascia is closely connected 
with the skin, anil they glide together over the deeper structures. 

The ;ascid cribrosa (sieve-like fascia) is a small portion of the 
dtrptr iaytr of suptrjicial fascia which is immediately over the 
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oval fossa. It is called sieve-like because it has several apertures 
for the blood-vessels passing through it, the largest one being for 
the long saphena vein. 

A bursa is a sac in the fascia which contains smooth fluid 
resembling synovia. Bursce are found where much pressure or 
friction occurs between different structures. They act like water- 
cushions, thus saving the tissues from bruising or rubbing. The 
largest subcutaneous bursa is in the superficial fascia in front of 
the patella. It is called the prepatellar bursa, and when it becomes 
inflamed and enlarged, it forms "housemaid's knee." 

Sometimes bursae are placed underneath tendons or between 
muscles, and these deep ones may communicate with joints. 
There is a large one between the gluteus maximus and the tuber- 
osity of the ischium, and another between the same muscle and the 
great trochanter- 



CHAPTER IV. 

THE NERVOUS SYSTEM. 

The foundation cells of which nerve tissues are composed are 
microscopic in size and called neurons. A neuron consists of a 
nucleated cell body with several branches and processes {den- 
drites), one or more of which is longer than the others and is called 
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Figs. 82, 83.— Nerve Cells (Bnibaker). 

an axon; this becomes a nerve fiber. Many of the axons are soon 
invested with a sheath, or medulla, thus constituting medullated 
nerve fibers, which are found in voluntary muscles and all sensitive 
parts of the body. If they have no sheaths they are known as non- 
meduUated ncr\'e fibers, and such are found in involuntary muscles 
and in the walls of internal organs. 
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The axons or nerve fibers terminate in fine branches which 
connect them with various organs or with the dendrites of other 
cell bodies, as the case may be. For want of more accurate 
language we say that impulses are transmitted through fibers either 
to or from cell bodies. If to the body, the fiber and cell constitute 
an afferent neuron (afferent, bearing 
toward) ; if from the cell body the neuron 
is an efferent one (efferent, bearing away). 

THE TWO DIVISIONS OF THE 
NERVOUS SYSTEM— CEREBRO- 
SPINAL, SYMPATHETIC* 

THE CEREBRO-SPINAL SYSTEM. 

The brain and spinal cord with their 
nerves constitute the cerebro-spinal 
system, and since the brain and cord 
contain the largest and most important 
centers, this is often called the central 
nervous system.! 

Nerve tissues in the cerebro-spinal 
division of the nervous system appear to 
the eye as of two kinds, gray and white. 

The gray tissue, commonly called * * gray 
matter," is composed of cell bodies and 
their branches. The so-called ** white 
matter" is composed of medullated fibers 
belonging to the cells. Many fibers bound 
together constitute a nerve, which resem- 
bles in appearance a white cord and may 
be so small as to be distinguished with 
difficulty, or may be as large as a child's 
finger, like the great sciatic nerve. 

Nerve centers are the gray cell bodies to which nerves belong, 
and which are necessary to the life of the fibers. A definite col- 
lection of gray cells is also called a ganglion. Motor nerves 

* For description of the Sympathetic System see page ipo. 

t For description of the Brain and Cranial Nerves see page i8o. 
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Fig. 84. — ^The Cerebro- 
spinal Nervous Sys- 
tem (Quain, after 
Bourgery). 
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Fig. 85.— The Spinal Cosd and Left Syicpathkzic Ganglia. (Gcrrish after 

Testut) 
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transmit motor impulses from centers to muscleSy while sensory 
nerves transmit impressions from the various parts of the body 
to the centers which receive them. (We speak of motor nerves 
as running down, and sensory nerves as running up.) 

The spinal cord. — ^Lies within the spinal canal in the spinal 
column, being continuous with the brain. It is a round white 
structure about seventeen inches long, 
extending from the atlas to the second 
lumbar vertebra, where it ends in a 
slender terminal filament which con- 
tinues throughout the canal. The 
thickness is about half an inch, being 
greater in the lower cervical and lower 
dorsal regions, making the cervical 
and lumbar enlargements where nerves 
are given off for the extremities. It 
presents a median fissure in front and 
another at the back, marking off its 
right and left halves. Other fissures 
divide each half into anterior, lateral, 
and posterior columns or tracts. 

A transverse section will show that 
the interior of the cord is grayish in 
color instead of white, and this portion 
is largely made up of the gray cell- 
bodies and their branches so arranged 
together that they constitute columns 
of gray matter, while the white por- 
tion around them consists of- bundles 
of white fibers running upward or 
downward, or crossing from side to side. 

The sections also show the area in the cord which is oc- 
cupied by the gray portion, roughly resembling two crescents (one 
in either side), connected together across the middle. The 
extremities of the crescents are called the anterior and posterior 
horns. It is to be remembered that the horns represent columns 
of gray matter. 




Fig. 86. — Three Sections of 
Spinal Cord. 

A, Cervical region; B, thoracic 
region; C, lumbar region; 
p, posterior horn; a, an- 
terior horn (Holden). 
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A canal runs through the center of the gray portion in its 
entire length, called the central canal. 

The white portion consists of the bundles (funiculi) or tracts 
of the cord. There is a general division into three in each half — 
the anterior J lateral^ and posterior treats. The fibers in the an- 
terior and a portion of the lateral tracts are connected with the 
cells of the anterior horn. ' They conduct motor impulses. The 
fibers in the posterior and a portion of the lateral tracts are con- 
nected with the posterior horn, and conduct sensory impressions. 
Spinal nerves. — ^A spinal nerve is a collection of motor and 

sensory fibers connected with 
the spinal cord by two roots, 
— ^an anterior root running jrom 
the motor tracts and cells, and 
a posterior root running to the 
sensory tracts and cells. 

The "ganglion of the root" is a 
small ganglion on the posterior root 
where the true root fibers arise. 

The two roots become im- 
bedded in one sheath at the 
intervertebral foramen which 
transmits the nerve from the 
spinal canal. 

Clinical note. — ^Since the 
spinal nerves contain both 
motor and sensory fibers, they are called mixed nerves; and since the 
antero-lateral divisions of the cord are the motor tracts, and the 
postero-lateral divisions are the sensory tracts, we can understand 
how injury in one region will cause paralysis of motion, and injury 
in the other will cause paralysis of sensation; while injury of a 
mixed nerve will cause loss of both motion and sensation in the 
parts to which the nerve belongs. 



"^' 


post' ROOT 


POST? a 


.^/W% 






^AHTf ROOT 


ANT'e / 




LAT': 
CUT! 


^""nc^^ 1 




AKfROfT* 



Fig. 87. — A Spinal Nerve, Thoracic 
Region (Holden). 



Reflex Action. 
Motor nerves end in muscles. Sensory nerves belong to 
sensitive parts of the body, as skin, mucous surfaces, bones, etc., 
and convey impressions from those parts. 
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The simplest form of nerve and muscle action is explained 
in the following manner: A sensory impression travels to the spinal 
cord, where it is transmitted through centers which generate a 
motor impulse to stimulate a muscle. This may occur without 
the knowledge or assistance of the brain, thus being entirely 
independent of the mind or the will, and it is then called reflex 
action. In conscious or voluntary acts the impression is carried 
up to the brain before being com- 
municated to the motor nerve, and 
thus the action of the muscles may 
be directed and controlled. 

Common examples of reflex action: The 
physician tests the " knee-jerk " of the patient 
by striking the patellar tendon; the impres- 
sion at once elicits a motor impulse for the 
nerve to the quadriceps muscle, which causes 
the leg to give a slight kick. Stroking the 
skin of the abdomen causes contraction of the 
abdominal muscles — the abdominal reflex. 
Another reflex action is seen when irritation 
of the lining of the nose causes one to sneeze. 
Looking at the sun may cause a sneeze and 
will cause a flow of tears, which is another 
form or reflex action. 

Membranes or the Spinal Cord. 

The pia mater. — A delicate 
membrane which bears the blood- 
vessels and is very closely applied to 
the surface of the cord. 

The arachnoid (web-like). — 
Outside of the pia mater. A se- 
rous membrane containing fluid to 
make a water-cushion for the cord. 

The dura mater. — ^A strong white fibrous membrane in which 
the cord is loosely suspended. It is attached to the foramen 
magnum. 

The space between the dura and the arachnoid is the subdural 
space; that between the arachnoid and pia is the subarachnoid 
space. 

The membranes are also called the meninges^ and their blood- 




FiG. 88. — Membranes of Spinal 

Cord. 
I, Dura mater; 2, arachnoid; 3, 

post, root of nerve ; 4, ant. 

root of nerve, divided; 5, pia 

mater; 6, iinea splendens 

(Morris, after Ellis). 
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Fig. 89. — The Spinal Nerves. 




Fig. 90. — Cauda Equina (Morris) 



CERVICAL NERVES. lOI 

vessels are the meningeal vessels. Spinal meningitis is inflamma- 
tion of the meninges of the cord. 

Surgical note. — The operation of lumbar puncture is for the 
purpose of opening the dura and arachnoid and drawing oflF a 
certain quantity of fluid from the subarachnoid space. 

SPINAL NERVES. 

Cervical. 8 

Thoracic. 12 

Lumbar 5 

Sacral 5 

Coccygeal i 

There are thirty-one pairs of spinal nerves. They leave the 
spinal canal at the intervertebral foramina and are named accord- 
ingly. 

The first cervical, emerging above the atlas, is called the suhoccipitaL 

The Cauda equina. — 

The spinal cord, being 17 1^^^^^^^^^^ 

inches long, reaches only to ..^^ ^w^V^^w^Sw^ jkr 

the second lumbar vertebra, '^ ^Brr^^^^^'^ C' vr\ i / y'i^^~^^^^!^^ 

therefore the nerves emerg- Mr~'''^ ^S^^^^J^S^ ^^^k 

ing through the foramina he- li 4^^^^^^^^^^ tr* 

low this level must have laid 

- ,. Fig. 91. — Showing Division of Nerve. 

m the canal for some dlS- ,^ ^ura mater; 2, arachnoid; 3, ganglion 

tance before leaving it, espe- of post- root; 4, ant. root; 5, space 

. „ , , . , containing spinal fluid; 6, post, divi- 

Cially those which appear sion of nerve (Holden). 

in the lowest or pelvic re- 
gions. If the canal be opened at the back and the cord lifted 
out, these long nerves are seen hanging from it in a crowd, sug- 
gesting the appearance of a horse's tail, or the "cauda equina," 
which therefore is composed of the lumbar, sacral, and coccygeal 
nerves while they are still in the neural canal. The terminal 
-filament extends downward in their midst. 

The spinal nerves all divide into posterior and anterior branches. 

Cervical Nerves — Eight Pairs (Fig. 89). 

Posterior branches.— Distributed to the back of the head 
and neck; the great occipital to the scalp. 

Anterior branches.— The upper jour form the cervical plexus 
(Fig. 85). All send small nerves to communicate with the sym- 
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Axillary artery 




to hand 



Fig. 92. — Brachial Plexus and Anterior 
Nerves. 



pathetic system. Nen^es 
from this plexus are dis- 
tributed to the side and front 
of the neck. 

Auricularis Magnus. — 
Upward to the external ear. 

Phrenic, — Downward, 
passing in front of the sub- 
clavian artery and down 
through the thorax to the 
diaphragm. A very impor- 
tant nerve. 

The lower four, with the 
first dorsal, form the brach- 
ial plexus, so named because 
it suppUes the upper ex- 
tremity, or brachium. It is 
situated partly in the neck 
above the subclavian artery, 
and in the axilla, where it 
forms three cords grouped 
about the axillary artery, — 
the lateral cord on the lat- 
eral side, the medial cord 
on the medial side, and the 
posterior cord behind the 
artery.* 

Brachial plexus.— 
Nerves from this plexus in 
the neck. — Suprascapular 
to muscles of the neck and 
shoulder; long thoracic to 
the serratus magnus, (the 
" internal respiratory nerve" 
of BeU). 

In the axilla from the 
lateral cord.— Thoracic to 



♦ Only the larger nerves are mentioned in the text 



ULNAR AND RADIAL NERVES. 



103 



SupNrai9«capular nerve and artciy 



pectoral muscles; cutaneous to arm and forearm; and a branch 
to help form the medi- 
an nerve — the upper 
root of the median 
nerve. 

From the medial 
cord. — Thoracic to 
pectoral muscles; cu- 
taneous to arm and 
forearm; a branch to 
help form the median 
nerve (the lower root 
of the median); the 
ulnar nerve, which 
supplies the ulnar part 
of the forearm and 
hand. 

From the poste- 
rior cord (Fig. 93). — 
Nerves to the subscap- 
ular muscles; long sub- 
scapular to the latissi- 
musdorsi; axillary to 
the deltoid muscle and 
shoulder - joint, and 
the radial nerve to 
the back of the arm, 
forearm and hand. 

Resume.— The 
three long muscular 
nerves derived from 
the brachial plexus are 
the ulnar nerve from 
the medial cord, run- 
ning down behind the 
medial epicondyle into 
the forearm and hand 
(suppl)ang ulnar mus- 
cles, little finger muscles and the interossei, and a part of the 
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Fig. 93. — The Radial Nerve. 
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thumb group), the median nerve from the medial and lateral cords, 
nmning down along the medial border of the biceps muscle into 
the forearm, to end in the palm of the hand (supplying the biceps 
and brachial muscle, all of the flexors of the forearm except on 
the ulnar side, and most of the thumb muscles) ; the radial nerve 
from the posterior cord, nmning in its groove to the front of the 
lateral epicondyle, and dividing into the deep and superficial 
branches of the radial nerve. By the radial and its deep branch 
all of the posterior muscles of the arm and forearm are supplied. 
Nerves of the skin of the hand. — Front of the thumb, 
index, middle, and one-half of the ring finger, the median nerve. 
Back of thumb, index, middle, and one-half of ring finger, the 

superficial branch of the radial nerve. 
Both jront and back of little finger and 
one-half of ring finger, the ulnar nerve. 

Points of interest. — The ulnar nerve in 

the arm is with the inferior profunda artery 
and passes behind the medial epicondyle; it 
may be easily felt in the groove behind the epi- 
condyle. In the forearm it is on the ulnar side 
of the ulnar artery with the -flexor carpi ulnaris 
muscle, and they pass in front of the wrist. 

The median nerve, in the arm, is with the 
biceps muscle and brachial artery, and they pass 
in front of the elbow; in the forearm, it lies 
between the deep and superficial muscles and 
passes with their tendons in front of the wrist 
The radial nerve lies in the groove for the 
radial nerve between two heads of the triceps 
muscle, with the superior profunda artery, and 

comes to the front of the elbow. 

The superficial branch of the radial nerve in the front of the forearm is on 

the radial side of the radial artery with the fiexor carpi radialis muscle; it winds 

around behind the wrist-joint. 

The deep branch of the radial nerve is in the back of the forearm with the dorsal 

interosseous artery; they do not extend below the wrist. 

Note. — For the distribution of nerves to the principal joints, 
see page 212. 

Thoracic Nerves— Twelve Pairs (Fig. 89). 
Posterior branches to muscles and skin of the back. 
Anterior branches form the intercostal nerves, which run 
the grooves under the borders of the ribs, supplying intercostal 




Fig. 94. — Dorsal Surface op 
Left Hand (Morris). 
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muscles and abdominal muscles, also the skin over the mus- 
cles. They accompany intercostal arteries. The first assists 

in forming the brachial plexus. 

They all send small nerves to 
communicate with the sympathetic 
system. 
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Fig. 95. — An Intercostal Nerve 
(Holden). 

Lumbar Nerves — Five Pairs. 

Posterior branches distributed 
to muscles of the back; and skin 
of the back, hip, and sacral region. 

Anterior branches, — The upper 
three and a portion of the jourth 
form the lumbar plexus. The re- 
mainder of the fourth and the 
whole of the fifth form the lumbo- 
sacral cord (Fig. 96). 

Ltunbar plexus branches. — 
Ilio-hypogastric, to lower abdomi- 




FiG. 96. — The Femoral Nerve. 

I, Femoral nerve; 2, 3, small nerves 
from lumbar plexus; 4, 5, 6, 
7, 8, 9, 10, II, II, branches of 
femoral nerve; 12, 12, 13, 14, 
long saphenous nerve and its 
branches; 15, obturator nerve; 
16, 17, 18, 19, branches of 
obturator nerve; 20, 21, lum- 
bo-sacral cord; 23, external 
cutaneous nerve (Gould's Dic- 
tionary). 



nal muscles, and skin of the gluteal 

region and lower abdomen; ilio-inguinal, to the lower abdom- 
inal muscles; the skin of the gluteal region and inner side of 
thigh, and external genital region. This nerve usually passes 
through the inguinal canal. 



Io6 ANATOMY FOR NURSES. 

Genito-fenwral, to round ligament or spermatic cord, and anterior skin of the 
thigh. Lateral cutaneous y passing under the outer end of the inguinal ligament 
to skin of the thigh. Obturator, passing through the obturator foramen and sup- 
plying the adductor muscles and the skin over them, and also the obturator ex- 
temus. 

Note. — ^A small accessory obturator nerve is sometimes present. 

The femoral nerve or anterior crural (Fig. 96) passes under 
the inguinal ligament, on the outer side of the femoral artery, and 
supplies the quadriceps muscle (rectus, and three vasti) and the 
skin over them. 

The long saphenous branch of the anterior crural is the longest 
nerve in the body, running nearly the whole length of the ex- 
tremity, and it supplies integument only, on the inner side of the 
leg and foot. 

The lumbosacral cord passes into the pelvis to unite with 
sacral nerves to form the sacral plexus. 

Sacral Nerves — Five Pairs. 

Posterior branches, — Distribute to muscles and skin of the 
back of the pelvis. 

AtUerior branches, — Upper three and a part of the fourth 
join the sacral plexus. The remainder of the fourth and the 
whole of the fifth enter the coccygeal plexus. 

Sacral plexus branches. — Small nerves, mostly to muscles 
around and within the pelvis and thigh, posteriorly. 

Superior gltUealy through the great sciatic notch to the gluteus minimus and 
medius and tensor fasciae latae. 

Inferior gluteal^ through the great sciatic notch to the gluteus maximus. 

Pudic (or pudendal) passes through the great sciatic notch and returns through 
the small sciatic notch to supply the muscles of the floor of the pelvis and perineum, 
and skin of the same region and of the external genital organs. 

The sciatic nerve passes through the great sciatic notch to 
supply muscles on the back of the thigh, and then descends to the 
popliteal space, dividing into the tibial and peroneal (Fig. 97). 

The tibial nerve (formerly called internal popliteal) runs down 
through the popliteal space in company with the popliteal artery 
and vein, supplying muscles and knee-joint. It then descends 
under cover of the calf muscles to the ankle, supplying the muscles 
pass behind the medial malleolus (tibialis posticus, and the 
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long flexors of the toes). Below the malleolus it divides into the 
medial and lateral plantar nerves for the sole of the foot. 

The common peroneal nerve (formerly external popliteal) winds 
round the neck of the fibula to 
the front of the leg, and divides 
into the deep peroneal and su- 
perficial peroneal nerves. 

The deep peroneal (former- 
ly anterior tibial) descends to 
the ankle, supplying the mus- 
cles which pass in front of the 
ankle-joint {tibialis anticus, 
long extensors of the toes, and 
the peroneus tertius), and ends 
on the dorsum of the foot be- 
tween the first and second 
toes. 

The superficial peroneal 
(formerly musculo -cutaneous) 
suppUes the muscles which 
pass behind the lateral mal- 
leolus (peroneus longus and 
brevis) and the skin of the dor- 
sum of the foot. 

Points of interest. — The supe- 
rior gluteal nerve, with the superior 
gluteal artery; the sciatic nerve, with 
the sciatic artery; and the pudic 
nerve, with the pudic artery, all pass 
out from the pelvis through the great 
sciatic foramefif and the pudic nerve 
and artery return through the small 
sciatic foramen. 

The obturator nerve and the obtu- 
.rator artery pass through the obtura- 
tor foramen. The femoral nerve is 
on the outer side of the femoral ar- 
tery, imder the inguinal ligament. 

(For account of the distribu- 
tion of nerves to joints, see 
page 212.) Fig. 97.— The Sciatic Nerve. 
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CHAPTER V. 
THE ORGANS OF RESPIRATION. 

Inspiration is the act of drawing air into the lungs; expiration 
is the act of expelling it. An inspiration and an expiration to- 
gether constitute a respiration. 

The respiratory organs are the nose, pharynx, larynx, 
trachea, bronchial tubes, and lungs, with the muscles of the 
thorax already described, including the diaphragm. They in- 
clude the respiratory tract, which is a series of channels or air- 
passages lined with mucous membranes, through which the air 
passes in and out. 

The nose. — ^The part that is supported by the nasal bones is 
the bridge of the nose. The nostrils are the expanded portion; 
they contain no bones, but small plates of cartilage instead, 
which are moved by little muscles and therefore may be expanded 
or contracted. 

The nasal cavity is divided into two, right and left, by a partition 
called the septum, the anterior portion of the septum being formed 
by the triangular cartilage of the nose, and the remaining portion 
by bones, the vomer and the vertical plate of the ethmoid. The 
openings upon the face are the nares (anterior nares) and those at 
the back (looking into the naso- pharynx) are the choance (posterior 
nares). 

On the lateral wall of each nasal cavity are the three turbinated 
bones or shells (conchae), and three spaces or passages directly 
imdemeath them, named as follows: the superior meatus, or pas- 
sage, beneath the superior concha (or shell); the middle meatus 
beneath the middle concha; and the inferior meatus beneath the in- 
ferior concha. The sphenoidal sinus opens at the superior mea- 
tus; the frontal and ethmoidal sinuses or cells and the maxillary 
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sinus (antrum of Highmore) open into the middle meatus, and the 
naso-lacrimal duct opens into the inferior meatus. 

The nasal cavities and all of the sinuses which communicate 
with them are lined with mucous membrane, which prevents the 




Fig. 98. — Nasal Cavity and Naso-pharynx (From Deaver's Surgical Anatomy). 
hy Superior turbinal; a, superior meatus; c, middle turbinal; 5, middle meatus; d, 

inferior turbinal; e, inferior meatus; gy i, 7, tongue; ^, hyoid bone; />, ^, r, 

sphenoid bone and sphenoidal sinus; t, naso-pharynx; v, hard palate (floor of 

nose). 

The remaining references will be explained in the next chapter. 



drying effect of the air upon the passages, tends to arrest foreign par- 
ticles, and moderates the temperature of the air on its way to the lungs. 
The pharynx is the space behind the nose, mouth, and larynx. 
Its use is to transmit air from the nose, and food from the mouth. 
As an air-passage it is included with the respiratory organs; the 
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HI liJi^-.!-: from \hci mwi; into the naso- pharynx. (Lt is descrlirf 
m«i!'.- hilK '*n (j;iL^(-i 119, 120.) 

1 iir larynx i.s the or«»an of the \'oice. It is situated belo-x- :he 
hvoul \Ait\r, in frrmt of the phan-nx, and projects slightly for^-j.ri 
in thi: niM k. It is constructed of libro-cartilages connected ^itii 
«sic:h (jtht:r by li^r^ments and lined by mucous membrane. The 
larj^est fibro-cartilage is the thyr^idy which forms the prominenL'f 
oj the larynx known as ''Adam's apple." Below the thyrc'i«i 

is the cricaid cartilage, shaped like a seal 
ring, and placed with the broad pan a: 
the back, where two small pyramid-shaDei 
cartilages rest upon it; they are the jr-;- 
tenoids. 

The epiglottis is a leaf-shaped flexible 
cartilage extending upward from the thy- 
roid in front, and resting against the base 
of the tongue. During swallowing this 
is bent backward over the entrance of 
the lan-nx by the action of small muscles 
to allow the food to pass over it into the 
esophagus. 

The Tocal bands f vocal cords, the true 
vocal cords), are fibrous bands stretched 
across the larynx from the thyre)id cartilage 
in front to the arytenoids at the back. 
Small muscles, by their action on the 
cartilages, control the tension and posi- 
tion oj the vocal bandSy thus pre)ducing 
rfic iifferenc rones of the voice as the breath passes between them. 
TSr >dncs jnd space between than constitute the glottis. 

W:-7v. --:: ii* xwn ^nerailr taught that the voice is caused by vibrations of 
-,2< •. vi. ."w»i^ >vit i*xurice obscrrations by Mias Alice Gioff, of Philadelphia, and 
AT^^ .•'.^■i:^*:'- rs -iiw ppjved that this is not the case, the voice-aounds being like 

TS, sadiea i^ 1 iexibk tube about one inch in diameter and 

■^>^- ^j5c .xr^-viiil: inches long, extending downward from the 

J. --- . -: ->. *=^-i .^£ '-^e fouith thoiadc vertebra. It is fibrous 

L.-.. , d?w : .:J:^i icif rncd with rings of cartilage which are incom- 

-..• ; .. ^^ ^i^^ ^ri^re 3iuscular fibers take their place. 




2, 



Fig. 90. — Interior op 
Larynx {Lett Su)e 
Removed). 
Epiglottis; 5, so-called 
"false vocal cord;"' 9, 
vocal band; 13, thy- 
roid cartilaiEe; 14, ary- 
tenoid cartilage. The 
other agures refer to 
r^irts 301 zxentioiied in 
•he :e.\t. 
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The tracheal muscle makes the tube soft where the esophagus lies next to it. 

The trachea divides into two branches called the bronchi. 
The right bronchus is one inch long; the left is two inches long. 
(It passes under the arch of the aorta.) 

The bronchi divide into branches which subdivide again and 
again until the bronchioles are formed, and lead to the smallest 
spaces which bear the alveoli or air cells clustered about them. 
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Fig. IOC. — ^Larynx, Trachea, and Bronchi (Morris, modified from Bourgery). 



The entire length of the tract from the trachea down to the air- 
cells is lined with mucous membrane, bearing ciliated epithelium 
as far as the smallest tubes. 

The cilia of the air passages are fine hair-like projections from the surface; 
they have a waving motion. 

In respiration, or the act of breathing, the inspired air enters 

the nasal chambers, passes through the naso-pharynx, oro-pharynx, 

larynx, trachea, bronchi, bronchial tubes, and bronchioles, to the 

air-cells or alveoli. 
8 
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The Itmgs are two in number, right and left, situated in the 
right and left sides of the thorax, occupying the space enclosed 
by the ribs (not that portion between the sternum and the spinal 

column). They resemble a flattened 
cone in shape, the apex extending one 
inch above the clavicle, while the base 
rests upon the diaphragm. The right 
lung is broader and shorter than the 
other, but it has three lobes, upper, 
middle, and lower. The left lung has 
two lobes. 

Note. — The left lung is narrower 
than the right and does not cover the 
apex of the heart, otherwise it would 
receive a blow every time the heart 
beats. 

The root of the limg is composed 
of bronchial tubes, blood-vessels, and 
nerves, as seen in the illustration. The lung itself consists of 
branches of the bronchi and their di\dsions down to the air-cells 
which are surround- 
ed by blood-vessels, 
nerves, and lymphat- 
ics, and grouped to- 
gether in lobules, sup- 
ported by connective 
tissue (Fig. loo). 




loi. — Clusters of Air- 
cells (Holden, from Kollikcr). 




THE PLEURA. 
Each lung is cov- 
ered by a thin trans- 
parent sac of serous 
membrane called the 
pleura. One side of 
this sac is closely ap- 
plied to the lung, being 
the pulmonary pleura, 2iXid the other side fits as closely to the ribs, 
being the costal pleura. Within the sac is a small quantity of 



Fig. 1 02 . — The Lungs with Heart Between Thejl 



CHANGES IN AIR AND BLOOD. II3 

serous fluid which prevents friction when the ribs move and the 
lungs expand or contract. Although the bony thorax is bounded 
above by the first rib, the thoracic cavity extends an inch above the 
rib, bounded by the pleura and lodging the apex of the lung. 

Clinical note. — If the pleura becomes inflamed the quantity 
of fluid diminishes and the surfaces rub together, causing acute 
pain and a fine crackling sound as of friction. This condition is 
pleurisy (or pleuritis). 

What happens to the air in the lungs? The air which we 
breathe contains oxygen, nitrogen, and water. The oxygen is 
needed by the body. It passes through the thin walls of the air 
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Fig. 103. — The Pleural Sacs. 
The dotted lines indicate the pleural sacs, with space between the layers (Holden), 

cells and the delicate blood-vessels around them into the blood. 
At the same time carbon dioxid gas and some other matters 
pass from the blood into the air-cells; therefore there is a 
difference between inspired air and expired air. Inspired air 
contains, or should contain, much oxygen and little or no carbon 
dioxid; expired air contains less oxygen and much carbon dioxid 
and it is also laden with vapor and particles of animal or organic 
matter, which may give it an offensive odor. Oxygen is food; 
carbon dioxid and the organic matters are poisonous wastes. 
What happens to the blood in the lungs? It comes to the 
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lungs laden with certain waste elements and is called impure; it 
goes from the lungs relieved of this waste, and carrying oxygen 
instead; it is therefore called pure. It has been purified, or 
aerated. 



CHAPTER VI. 
THE ORGANS OF DIGESTION. 

Mouth, Pharynx, Esophagus, Stomach, and Intestines. 

The alimentary tract is a series of channels included within 
these organs, constituting a long tube of mucous membrane through 
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Fig. 104. — General Scheme of the Digestive Tract, with the Chief 
Glands Opening into It; together with the Lacteals Arising 
FROM THE Intestine and Joining the Thoracic Duct (Landois). 

which the food passes. The glands which secrete the digestive 

fluids open into this tract. 

"5 
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The glands are 



Salivary, opening into the mouth. 
Peptic, " " stomach. 

Intestinal, " " intestines. 

Pancreas, " " small intestine. 

Liver, " " small intestine. 

The mouthy or oral cavity, is enclosed partly by muscles and 
partly by bones. The muscles are the lip muscles in front, the 
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Fig. 105. — The Oral Cavity (Deaver). 

buccinator at the sides, and the mylo-hyoid in the floor. The bones 
are the maxilla and the palate-bones above, and the mandible 
below. 

The roof of the mouth is called the palate; the bony portion is 
the hard palate, and the muscular portion attached to it is the sojt 
palate or the velum palati (veil of the palate). In the middle of the 
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soft palate is the uvula, which is a small projection downward. 
All of these muscles and bones are in pairs, right and left. 

Surgical notes. — If owing to lack of development they are not 
joined in the middle line, cleft palate results. The cleft may be 
partial or complete, and the divided upper lip is called harelip. 

The oral cavity is lined with mucous membrane which is 
always moist in health. The part of the cavity between the lips 
and the teeth is the vestibule. 

Organs Contained in the Mouth — Teeth, Tongue. 

The teeth are already described. 

The tongue lies in the floor of the mouth with its base curved 
downward at the back and attached to the hyoid bone. It is 
composed of muscles and covered with mucous membrane, which 
forms a special fold underneath the tip of the tongue connecting it 
with the floor; this is called the frenum linguae, or bridle of the 
tongue. When the frenum is short wc say the tongue is "tied." 

a little clip with the scissors is often sufficient to free it, but this is done with 
care as an artery runs forward very near the frenum. 

The dorsum, or tip of the tongue, is covered with small pro- 
jections called papillae, of three sizes, — the vallate, the largest, 
forming a V-shaped line at the back; the fungiform, next in size, 
scattered over the surface and bright red in color; and the fili- 
form, the smallest, covering the entire dorsum and borders. 

The tongue is the principal organ of taste, and aids in masti- 
cation, swallowing or deglution, and speech. 

Note. — ^The perception of bitter substances is plainer in the 
posterior portion, while sweet, sour, and salty substances are 
more quickly recognized in the anterior part and at the borders. 

Some elevations of mucous membrane on either side of the base 
of the tongue form the lingual tonsils. These are not seen from 
the front. 

The mouth opens at the back into the pharynx, the passage 
being boimded by two folds on each side running downward 
from the soft palate and called the palatine arches, or pillars of 
the fauces. Between the anterior and posterior arch of either side 
is the palatine tonsil, a gland-like body the use of which is not 
clearly imderstood. 

Note. — The student may see all of these structures by examining her own 
mouth with the aid of a hand-mirror and a good light. 
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Salivary glands. — ^The digestive fluid of the mouth is called 
saliva. It is secreted by the salivary glands, three in number on 
each side, — the parotid, submaxillary, and sublingual. 

The parotid gland is situated in front of and below the ear, 
and has a duct about two inches long (Stenson^s duct) which runs 
forward to open into the mouth opposite the second molar tooth 



Parotid 
gland 




Hyoid bone 



Submaxillary g^Biid (mahi portion ib dmwn backward) 

Fig. io6. — Salivary Glands (Morris). 



of the upper jaw, piercing the buccinator muscle. It secretes an 
abundant watery fluid. 

The submaxillary gland lies imder the angle of the jaw, 
opening into the floor of the mouth close to the frenum, by Whar- 
ton^s duct. It secretes a thicker fluid than the parotid gland. 

The sublingual gland lies in the floor of the mouth and opens 
under the tongue near the frenum by several small ducts. This 
also secretes a thicker fluid. 

The sahva is alkaline. 
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Note. — ^The line of Stenson's duct across the cheek would be 
drawn from the lobe of the ear to the middle of the upper lip. 

The pharynx, or throat, receives the food from the mouth. 
It occupies a space in front of the spinal column from the base of 
the skull to the fifth cervical vertebra, its roof being formed by 
the body of the sphenoid bone, joined to the occipital. The walls 
of the pharynx consist of three pairs of muscles called the con- 
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Fig. 107. — ^The Pharynx (Holden). 



Stridors, — upper, middle, and lower, strengthened by a fibrous 
layer and lined with mucous membrane. 

The illustration shows that the constrictors are flat muscles attached at the 
sides to the structures in front of the pharynx. Thus, from above downward, 
their origin is on the pterygoid process, a special ligament, the mandible, side of 
the tongue, hyoid bone, thyroid and cricoid cartilages. The fibers all join a fibrous 
line, or raphe, at the back, which is suspended from the base of the occipital bone. 
This is their insertion. 

By due contraction of these muscles the food is grasped and 
pressed downward into the esophagus. 
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The upper part of the pharynx is behind the nose and is called 
the nasal part, or naso-pharynx. The middle part is behind the 
mouth and is called the oral part, or oro-pharynx. The lower part 




FlG. io8. — Showing Situation op Pharynx behind Nose, Mouth, and 
Larynx (from Beaver's "Surgical Anatomy")' 

bf dt Cf s, df Cf Turbinal bones and meatuses of the nose; g, f, /, tongue; h, posterior 
palatine arch; g^ anterior palatine arch; k^ hyoid bone; /, mylo-hyoid muscle 
(floor of mouth) ; m, thyro-hyoid membrane; », ventricle of larynx; ^, q, r, 
sphenoid bone and sphenoidal sinus; v, hard palate; w, soft palate; x, uvula; 
Zf tonsil; /, naso-pharynx; «, orifice of auditory tube; aa, oro-pharynx; dd, 
laryngo-pharynx; bb, epiglottis; ee^ upper portion of lar3mx; gg, vocal bands; 
ff, false vocal bands; hh, lower part of larynx; it, cricoid cartilage; //, trachea. 



is behind the larynx and is called the laryngeal part, or the laryngo- 
pharynx. 

The openings of the pharynx are the two choancB (posterior 
nares) communicating with the nose; the two Eustachian {auditory) 
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tubes communicating with the ears, and the space between the 
pillars of the fauces where it commimicates with the mouth. 
Below this, it cormnimicates with the larynx, the opening being 
guarded by the epiglottis. The food passes through the oro- 
pharynx and laryngo-pharynx, the naso-pharynx being an air- 
passage. 

The esophagus (Figs. 103, 107) begins at the lower end of the 
pharynx and extends downward in front of the spinal column in 
the neck to pass into the thorax. It finally comes forward in 
front of the aorta, passes through the diaphragm, and terminates 
in the stomach. It is a tube about nine inches long, having two 
layers of muscles (circular within, and longitudinal without) and 
lined with mucous membrane. By contraction of the different 
muscles from above downward the food is passed along to the 
stomach. 

The remaining organs of digestion are contained in the abdom- 
inal cavity, which is Uned with a serous sac or membrane called 
peritoneum. These organs are developed from an original straight 
tube behind the peritoneum. Therefore, as they grow, they press 
forward against it and get a covering which is called their serous 
layer. Their muscular coats are all involuntary or unstriped muscle. 

The stomach (gaster, Fig. 108) is in the epigastric region of 
the abdomen just below the diaphragm. Shape and size: Uke 
a curved flask, ten to twelve inches long and six to eight wide at 
the larger end, which is turned toward the left side. Average 
capacity, when somewhat distended, about five pints. 

The stomach has two surfaces, — anterior, looking slightly up- 
ward, and posterior, looking slightly downward; and two curved 
borders, the lesser and the greater, — the greater being the lower one. 
The borders of the stomach are usually spoken of as curvatures. 
The right extremity is under the liver and is called the pyloric end. 
The left extremity, being below the heart, is called the cardiac end 
(also the greater cul-de-sac). 

The coats or tunics of the stomach are four in number, — 
mucous, submucous, muscular, and serous. The mucous layer, 
or mucosa, is pink in color but becomes bright red when food is 
present, from the increased blood supply necessary for digestion. 
It lies in folds, or rugce, running from one extremity to the other — 
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longitudinal folds. This layer contains the gastric glands, which 
pour their fluid into the cavity of the stomach through openings 
scattered over the entire surface, gastric juice being furnished by 
peptic glands f which are more numerous in the cardiac portion. 
The gastric juice is acid (owing to hydrochloric acid). 

The submucosa is a network of connective tissue next to the 
mucous coat. It bears the fine vessels and nerves and connects the 
mucous and muscular tunics together loosely, so that when the 
stomach is distended the longitudinal folds simply disappear, 
without injury to the mucous membrane. 
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Fig. 109. — The Stomach and Spleen (Morris). 

The muscular tunic has three layers, — circular, longitudinal, 
and oblique (or internal, middle, and external). The circular 
fibers are most numerous at the right extremity, where they form a 
ring muscle called the pylorus, or gate-keeper, because it guards the 
opening where the food leaves the stomach after being moved 
about in every part and thoroughly mixed with gastric juice. 

The serous tunic is a portion of the great serous membrane 
of the abdomen, the peritoneum. 

There are two openings in the stomach, — one at the cardiac 
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end for the esophagus, and one at the pyloric end leading into the 
small intestine. 

Clinical notes. — When empty the stomach tends to a vertical 
position; when filled, it swings upward and forward to an oblique 
position. If much distended, as with gas, it embarrasses the action 
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1 10. — ^The Intestines (Morris). 



of the heart by pressure. The infant's stomach is nearly or quite 
vertical and easily overflows; its capacity at birth is one ounce, 
reaching two oimces at about the end of a fortnight. 

The intestine, or bowel. — This, like the stomach, is composed 
of jour layers, mucous within, held by a submucosa to the muscular 
coat, which is covered with peritoneum. It is from twenty-five to 
thirty feet; long and is divided into small and large intestines. 
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The small intestine. — ^About twenty feet long and two inches 
wide at the widest part. The mucous coat is red in color and cov- 
ered with small projections, hair-like in size, called villiy which 
give it a velvety appearance. It presents circular folds which 
never disappear however the bowel may be distended. (They are 
called in the older books valvulcB conniventes,) This layer con- 
tains intestinal glands^ which are tubular in form; they secrete 
intestinal juice. 

There are also many small round bodies, called solitary glands^ which are prob- 
ably lymph nodules. 

The first portion of the small intestine is 
called the duodenum.* It is about ten 
inches long, begins at the pyloric end of the 
stomach, curves upward and backward to 
make a horseshoe-bend downward to the 
right, and then continues across to the left 
side of the spinal column (thus making a 
superior, descending, and inferior part). 

The circular folds are very large and some special 
duodenal glands (or Brunner's glands) assist in furnish- 
ing digestive fluid. 

Note. — The inferior portion of the duodenum is be- 
hind the peritoneum. 

The ducts of the liver and the pancreas 
open into the duodenum. The second por- 
tion is called the jejunum, and is so named 
because it is often found empty. The third portion is called the 
ilium (so named because it is very much twisted) ; it is similar in 
structure, but the solitary glands of this division are larger, and 
toward the lower end they are grouped together forming Peyer^s 
patches, which become inflamed and ulcerated in typhoid fever. 

The small intestine ends in the right iliac region, the opening 
being guarded by the ileocolic valve, which will be described later. 
The jejunum and ilium together measure about eighteen or nine- 
teen feet. They are covered with peritoneimi. 

The intestinal fluid is alkaline. 

The large intestine is two and a half inches wide at the widest 
part and about five feet long. It begins where the small intestine 

* The word duodenum signifles twelve finger-widths. 




Fig. III. — Valvule 
CONNIVENTES (Morris). 
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ends, in the right iliac region, ascends through the right lumbar j 
crosses the abdomen in front of the small intestine, descends to 
the lejt iliac region, and thence down through the pelvis, ending 
in front of the coccyx. (See Region of the Abdomen, p. 227.) 

Points of interest. — ^The mucous membrane is smooth and 
rather pale. No folds are present, and no villi, but the solitary and 
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Fig. 112. — ^The Intestines. 

The small intestine and its vessels are drawn to the right to show the sigmoid 

colon and the rectum. The transverse colon is thrown upward (Morris). 



tubular glands are numerous. The muscular coat has circular 
fibers which are evenly distributed, but the longitudinal fibers are 
arranged in three bands, placed at even distances apart, and run- 
ning the whole length of the tube. 

These bands are shorter than the tube would be without them, 
therefore the other layers are gathered into puffs, which give the 
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bowel a sacculated arrangement. By this appearance the large 
bowel can be recognized at once, even should it be really small, in 
places. 

The four divisions of the large intestine are the cecum, 
the colon, the sigmoid loop, and the rectum (Figs, no, 112). 

The cecum, or first division, is a short pouch hanging below 
the level of the ileocolic valve and presenting the opening of the 
appendix vermijormis. The three longitudinal bands meet at the 
base of the appendix vermiformis, which is a small tube three 
or four inches long, attached to the posterior side of the cecum. 
It often turns upward, quite as often downward, and may lie 
transversely. It has all four coats, with intestinal and solitary 
glands, but is of no use. Owing to its small size any substance 
which enters the appendix is apt to be retained, and if it is of an 
injurious character it will cause appendicitis. This disease is 
more often caused by the action of harmful bacteria than the cele- 
brated cherry-stone. Small intestinal worms have been found 
within the appendix. 

The iliocolic valve consists of two folds of mucous membrane 
with muscle fibers between the layers. They are placed at the 
end of the ilium where it opens into the colon and they project 
toward each other, leaving only a slit-like passage. 

The colon begins at the iliocolic valve. The first part, or 
ascending colon, passes upward in the right lumbar region. After 
making a bend imder the hver, right colic flexure (or hepatic 
flexure), it becomes the transvere colon, which hangs in a loop 
across the abdomen in front of the small intestine. Another 
bend occurs under the spleen, left colic flexure (or splenic flex- 
ure), and then the descending colon passes downward in the 
left lumbar region to the iliac fossa. Here it becomes the so- 
called sigmoid colon, and then enters the pelvis to become the 
rectum. 

The rectum is about four or five inches long, and so called 
because it has no convolutions, but sirnply follows the curve of the 
pelvic wall, lying in front of the sacrum and coccyx. In the last 
inch or inch and a half it bends backward to pass the tip of the 
coccyx. This is the anal canal, and it ends at the opening called 
the anus. 
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The mucous membrane of the rectum is red, and usually pre- 
sents two or three special jolds about two or three inches above 
the anus, called the rectal jolds, or Houston's valves. The mus- 
cular coat has the two layers, circular and longitudinal. The 
peritoneal coat covers the front and sides of the upper part only. 

Sphincters of the anus. — The circular fiber? around the anal 
canal form the internal sphincter. 

The external sphincter is a flat circular muscle just under the 
skin around the anus. The function of the sphincters is to 
guard and control the opening of the anus. 

Clinical note. — The point of a syringe should be passed in an 
upward and forward direction through the anal canal, and then 
turned backward. 

Resum6. 

The aUmentary tract begins with the mouth and ends with the 
large intestine, passing through the head, neck, thorax, and pelvis. 
It is practically a long tube of mucous membrane surrounded by 
layers of muscle and held to them by connective tissue. The 
mucous membrane contains glands which secrete the digestive 
fluids. The muscle layers pass the food along, that it may be acted 
upon in all portions of the tract; and wherever free motion ac- 
companies the digestion of the food, a serous layer is added outside 
of all to prevent friction. 

Peristalsis is the name given to the peculiar motion of the 
intestine during the passage of its contents. The circular fibers 
compress the food and at the same time the longitudinal fibers 
shorten the tube. This action goes on throughout the intestines 
from above downward, causing a sort of worm-Uke movement 
which is described as peristalsis, or peristaltic movement. 

The mesentery is the fold of peritoneum which holds the 
jejunum and ileum in place. This fold leaves the posterior ab- 
dominal wall at aline incUning downward to the right, about five or 
six inches long; but it includes twenty feet of intestine, and there- 
fore it is like a very full ruffle twenty feet in length with a band of 
six inches. The vessels and nerves of the intestine lie between 
the layers of the mesentery. 

Any fold of peritoneum which connects a portion of intestine to the wall of the 
trunk is a mesentery. The mesocolon connects the colon with the abdominal wall; 
9 
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the mesorectum connects the rectum A^nth the pelvic wall; the large mesenter)' holds 
the ilium and jejunum to the posterior wall. 

An omentum is a fold of peritoneum connected with the stomach. The greater 
omentum hangs from the greater curvature; the lesser omentum connects the lesser 
curvature with the liver (being called the gastrohepatic omentum); and the gastro- 
splenic omentum connects the stomach and si)leen. 

Note. — The transverse mesocolon is adherent to the greater omentum. 

Surgical note. — Since the ascending colon lies so close to the 
posterior abdominal wall that there is no peritoneum behind it, 
and the descending colon is also bare in a narrow strip at the back, 
the surgeon may take advantage of this condition to open the 
colon without wounding the peritoneum, in the operation called 
lumbo-colotomy. 

The pancreas (Figs, no, 112) is a gland situated behind and 
below the stomach. It is about seven inches long and somewhat 
resembles a hammer in shape, — the head being turned to the right 
within the curve of the duodenum, the body crossing to the left, 
and the tail reaching the spleen. It secretes an alkaline pan- 
creatic fluid, conveyed by the pancreatic duct to the duodenum. 
The duct opens (with the common bile duct) about four inches 
from the pylorus. 

The liver (hepar) is the largest abdominal organ, and the 
largest gland in the body. It is underneath the diaphragm, in 
the right upper portion of the abdomen, extending across the epi- 
gastric region above the stomach. Its general shape is that of a 
wedge, much thicker at the right side than the left, and with the 
thin edge turned forward. The upper surface is convex, and 
marked oflF by a ligament into two lobes, right and left. The 
lower surface is divided by five fissures into five lobes. The 
largest fissure is the transverse, the porta of the liver, through 
which the blood-vessels and the bile-ducts pass. Two ducts con- 
vey bile from the liver, the right hepatic and the left hepatic; 
these unite to form one, the hepatic duct proper. 

The gall-bladder occupies a fissure on the inferior surface of 
the hver. It is a pear-shaped sac three or four inches long, of 
fibrous tissue, with muscle fibers lined with mucous membrane 
and partially covered with peritoneum, and it contains a variable 
quantity of bile (or "gall'*) in reserve. The only opening of the 
gallrbladdcr is for the cystic duct, which joins the hepatic to form 
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the common bile-duct, or ductus communis choledochus. This 
opens into the duodenum with the pancreatic duct. 




Fig. 113. — ^The Abdominal Organs (Gerrish, after Testut). 

The liver is turned upward to show the inferior surface with the gall-bladder. The 

vessels entering and leaving the porta are also seen. 



The bile secreted by the liver acts as a disinfectant for the 
intestines and aids in the digestion of fatty foods. It also stimu- 
lates the peristaltic action of the intestines. 
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f Entering fH^fver*^- 

Vessels passing through the porta of the liver: i ) rr^ ■, . , 

^ ** ^ '^ T • / Two hepatic ducts. 

I Leaving | Lyn.phitics. 

All of the hepatic veins leave the liver at the back, opening at once into a larger 
vein running to the heart (the inferior vena cava). 

Five ligaments of the liver hold it in place, attaching it to the 
diaphragm and abdominal wall, — the round, the broad, the coro- 
nary, and two lateral. 



CHAPTER VII. 
FOODS AND DIGESTION. 

The human body is a machine constantly in motion; therefore 
its cells continually use up their force, and continually need renew- 
ing. The material for this renewal is supplied by the food which 
we eat, and as the various parts of the body are composed of quite 
different tissues, so the food is of a mixed character. 

Food is nutriment. The cells of the body tissues make use of 
nutriment, or food, and this process is nutrition. Anything 
which can nourish a living body is nutritious. 

The various foods may be arranged in four classes: 

Proteids, or albuminoids, found in meats, milk, eggs. 

Starches and sugar, found in potatoes, rice, bread, honey, etc. 

FatS| found in butter, cream, oils, certain grains. 

Mineral salts (iron, potash, lime, etc.) found in oatmeal and 
other whole grains, green vegetables, water. 

Milk contains all of the necessary food principles in proper 
proportion for the infant. 

A Few Principles of Food Combination. 

Different articles of food should be combined in such way as 
to secure proper variety. 

For example: with meats ^ vegetables should be served rather 
than milk or eggs. 

Avoid a number of starchy vegetables in the same meal. For 
example: to potatoes, or rice, or hominy, add green vegetables, as 
string-beans, spinach, celery, etc. 

There is good reason for adding butter to bread and oil to 
saiad, as neither flour nor green things contain fat. 

Milk is well combined with starchy food, having within itself 
both proteids and fat. Eggs can take the place of meat to a large 
extent, but they may be combined with milk. 

The shell or husk of grain contains mineral salts, and this is 
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about our only source of silica for the hair and teeth; therefore 
give whole grains to growing children. 

Whole-wheat flour, and ripe beans or peas, contain proteid in a 
vegetable form; ripe com (cornmeal) contains more fat than 
other cereals. 

All vegetables contain a varying amount of fiber which is indi- 
gestible, but which is beneficial, since it serves to prevent the con- 
centration of waste matters in too small bulk for the action of the 
large intestine. 

The preparation of food is often begun by cooking, but it is 
finished within the body, where it is called digestion. 

Digestion. — ^Is the process of so changing the food that it may 
be absorbed. 

Absorption. — ^Is the process of taking up certain substances 
and conveying them to the blood. 

Circulation. — Is the process of cany-ing the blood and other 
substances to ever}* part of the body. 

Assimilation. — Is the process which goes on in the tissue cells 
whereby they make use of the food which is conveyed to them. 

The process of digestion consists of a series of changes 
beginning in the mouth and continuing throughout the small 
intestine. The food is first divided into small pieces by means of 
the teeth. This is pptasticaiian. At the same time it is mixed 
with siiliva; this is insaiii*ationy and the saliva acts upon starchy 
food, adverting it into sugar (grape sugar). 

By the act of swallowing, the softened mass is passed into the 
phan'nx and down through the esophagus to the stomach. This 
is degluiition. (The soft {xilate prevents it from going upward to 
the m>so, and the epiglottis prevents it from entering the larynx.) 
Tlie stomach now takes charge. The mass is compressed and 
movixl arvnmd by the Livers of the muscular coat until it is thor- 
ouglxly s;iturati\l with gastric Juice, and the digestion of proteids 
is well under way. It bivomes a pale yellowish fluid called 
c'Ayw<\ and as fast as this is accomplished, the pylorus^ or gate- 
kivper* allv>ws it to gv> tha>ugh into the duodenum, where it meets 
the iiUc>iiinal and jaticrvatic juices, and bile; and their action con- 
tinues lht\>ughv>ut the tract* The pancn?atic and intestinal juices 
Attack Starches and c\>My sort of food icmainiDg undigested, 
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while the bile converts fats into an emulsion called chyle and also 
acts as an antiseptic, to prevent putrefaction and the formation 
of gas, at the same time stimulating peristaltic action. 

It is important to remember that a temperature of about ioo° 
in the alimentary tract is required for the process of digestion, and 
therefore cold drinks taken with food will delay it. 

ABSORPTION OF DIGESTED FOOD. 
Absorption of food begins in the stomach, a small amount of 
proteid food being absorbed by the gastric blood-vessels; but the 
villi of the small intestine are the special absorbents. Each 
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Fig. 114. — Loop of Small Intestine with Lacteals (Morris). 

villus contains many small blood-vessels and the beginning of a 
small lymph- vessel. The lymph-vessels absorb the digested fat 
and become lacteals^ so named from the milky appearance of the 
fluid within them, which is called chyle. The blood-vessels of the 
viUi absorb all other nutritious substances, leaving the waste to 
pass through the large intestine and be expelled from the body at 
the anus. 

What becomes of the absorbed food ? The blood-vessels of the 
stomach and intestine carry their portion to the liver for further 
changes, and thence through a large vein to the heart. The lac- 
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teals cany their chyle to the beginning of a duct, called the 
thoracic duct, which runs up through the thorax to a large vein, 
and by this it also is taken to the heart. Thus all of the nutritive 
products join the current of the blood and enter the heart, to be 
distributed through the entire body. 

The substances which cannot be digested form the jeces, 
which are passed through the large intestine. By this time the 
water has been largely absorbed, and the feces, while soft, are not 
semi-liquid in health. Their color is modified by the presence and 
action of bile and the quality of the food. Certain substances 
affect the color temporarily; for instance, iron and bismuth cause 
a black color. 

Defecation is the act of expelling the feces from the rectum. 

Clinical notes. — Diarrhea is the passing of frequent loose of 
watery stools. It occurs when the contents of the small intestine 
are hurried along too rapidly by some irritating substance which 
causes excessive peristalsis and a leakage of the watery portion 
of the blood. 

Constipation is caused by slow peristalsis. Since bile is a 
natural stimulant to the muscles of the bowel, constipation is 
often associated with a torpid liver; it is also caused by lack of 
fluids in the bowel. Therefore this is one reason why water is 
an important food. 



CHAPTER VTII. 

THE KIDNEYS, PELVIC ORGANS, AND DUCTLESS 

GLANDS. 

The kidneys (renes) are organs of excretion; that is, they re- 
move certain waste matters from the blood, in a definite form. 

They are situated for the most part in the lumbar region, be- 
hind the other organs, and just in front of the quadratus lumborum 
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Fig. 115. — ^The Kidneys (Morris). 

muscles, extending from about the tenth rib to within two or three 
inches from the crest of the ilium. They are shaped like a bean, 
about four or five inches long and one and a half inches wide, 
with the concave border, or hilus, turned toward the spinal 
column, and they are imbedded in fat behind the peritoneum. 

^3S 
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The kidney is hollow, the cavity within being called the sinus^ 
and it is covered with a fibrous capsule which also lines the sinus. 

Structure. — ^A kidney is a mass of minute tubes, the urin- 
ijerous tubules. At the beginning of each is a bulb-like enlarge- 
ment, including a tuft of blood-vessels and forming a Malpighian 
body. As the tubule leaves the bulb it twists and turns and is 
then called the convoluted tubule. It has a network of blood- 
vessels around it. The convoluted tube finally becomes straighty 
and at last several straight ones unite to form a collecting tube 
which opens into the sinus. 

Malpighian bodies and convoluted tubes occupy most of the 
portion of the kidney near the surface, forming the cortex (or cor- 
tical portion) y while the straight or collecting tubes are grouped to- 
gether into pyramids forming the medullary portion. The apex 
of each pyramid projects into the sinus, presenting the open- 
ings of several collecting tubes. 

The cells which line this system of tubes do the work of ex- 
creting the urine from substances in the blood, thus relieving it 
of poisonous elements which would surely cause death if allowed 
to remain. 

The urine is conducted from the kidney to the bladder through 
the ureter, a slender fibrous duct about twelve inches long, the 
upper end of which is enlarged and called the pelvis of the kidney. 
It has a thin layer of muscle fibers and is lined with mucous 
membrane. The two ureters extend into the pelvis to the base 
of the bladder, where they terminate about one inch apart. (The 
course of the ureter is further dc^scribed on page 137.) 

Clinical note. — The amount of urine excreted by a person 
in health averages 48 ounces, or 3 pints. It is directly affected 
by the amount of fluid which the person drinks. Renal colic is 
caused by the attempt to pass a small stone, or calculus, through 
the ureter. 

PELVIC ORGANS. 



In the Male Pelvis. 
The rectum. 



The Female Pelvis. 
The rectum. 



The bladder. -The bladder. 

The prostate gland. \ The uterus. 



I The ovaries, and Fallopian tubes. 
iThe vagina. 
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The rectum is already described (page 126). 

The bladder is the receptacle for the urine and is situated in 
the pelvis just behind the pubic bones. It is a muscular sac, lined 
with mucous membrane, which Ues in irregular folds when the 
sac is empty but becomes smooth when it is filled. 

The upper portion of the bladder is the vertex; the lower part 
is the base. The opening for the escape of the urine is called the 
internal orifice. It leads into a canal called the urethra which ends 
as the external orifice (or meatus), and through it the urine is expelled 
from the body. The openings of the ureters are about one inch 

Bladder Uterus 




Anus (rectum distended) 

Fig. 116. — ^The Bladder, Female Pelvis (Holden). 



Urethra Vaginal 
orifice 



from the internal orifice, and the same distance apart. Thus 
these three openings mark the comers of a triangle at the base of 
the bladder, called the trigone. 

The ureter (Figs. 115, 142), or the duct of the kidney, hav- 
ing reached the pelvis, proceeds below the broad ligaments, to 
nm forward and enter the base of the bladder, there discharging 
the urine. 

When empty, the bladder lies entirely in the pelvis, but if it 
contains more than eight ounces it begins to rise into the abdo- 
men. It has been known to extend as high as the umbilicus. 



138 



ANATOMY FOR NURSES. 



Surgical note. — ^The peritoneum covers the vertex and a 
portion of the posterior surface only; therefore, the bladder may 
be entered in front through an incision just above the symphysis 
pubis without wounding the peritoneum. 

The urethra is a fibro-muscular canal lined with mucous 
membrane. It begins at the internal orifice of the urethra, ends 
at the external orifice, and conducts the urine from the body. 

The female urethra is about one and one-half inches long and 
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Fig, 117. — Uterus and Appendages, Posterior (Morris) 

one inch wide, but is very distensible. It curves slightly down- 
ward; therefore remember that the catheter should pass a little 
upward after entering the canal (Fig. 116). 

The prostate gland is situated at the base of the tnale bladder^ 
immediately in front of the rectum and surrounding the first portion 
of the urethra. 

The Uterus and Appendages. 
The uterus, or womb, is situated between the bladder and 
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the upper part of the rectum. It is a hollow organ shaped some- 
what like a pear, about two and one-half or three inches long, 
and one and one-half inches wide at the larger end, which is called 
the fundus and is placed uppermost. 

The uterus is composed of muscles arranged in three layers and 
lined with mucous membrane. Its walls are about three-eighths 
of an inch thick. It consists of two portions, the body and the 
neck, or cervix, the body being a little longer of the two. 

The body is flattened, but is more convex at the back than in 
front, while the cervix is round. 

The camty of the uterus corresponds to the general shape of 
the organ, being tri- 
angular in the body 
and round in the cer- 
vix. At the upper 
angles of the body are 
the openings which 
lead into the Fallopian 
tubes, while between 
the body and the cer- 
vix is the internal os, 
the opening at the 
lower extremity of the 
cervix being called the 
external os, which is 
bordered by the ante- 
rior and posterior lips. 




Fig. 118. — The Uterus. 
Showing cavity and attachment of vagina (Morris). 

The uterus is covered with peritoneum, 



except in front of the cervix. 

Position. — ^The fundus of the uterus is normally inclined 
somewhat forward, while the os externum looks downward and 
backward. If the fundus turns too far forward this is anteversion; 
if it inclines backward, retroversion. 

A bend may exist where the neck joins the body. This is 
flexion. When the body is bent forward, this is anteflexion; 
when backward, retroflexion. 

Menstruation is the periodical discharge of blood from the 
uterus. The mucous membrane thickens and sheds its superficial 
cells, which are renewed after the flow ceases. 

When the uterus receives an impregnated ovum, menstruation 
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is suspended, the mucous membrane thickens to form a bed for 
the embryo, and becomes a part of the placenta or after-birth. 
The muscular fibers grow in size and number, and the weight 
increases from the original ounce and one-half to a pound or 
more. 

Vagina. — The muscular canal extending from the uterus to 
the surface of the body, where it terminates at the vaginal orifice 
(Figs. ii6, 117). 

It is situated between the base of the bladder in front and the 
lower portion of the rectum behind. It curves slightly forward, 
and is four inches long in its posterior wall and about two and 
three-quarter inches in the anterior. It has two layers of muscles 
strengthened by fibrous tissue and lined by mucous membrane 
which lies in transverse folds. The columns of the vagina are two 
median ridges, one on the anterior and one on the posterior wall, 
extending throughout their length. 

The vagina is attached to the cer\'ix of the uterus at a little 
distance above the external os (about half an inch in front and 
three-quarters of an inch at the back) ; therefore the examining 
finger may feel the cervix projecting into the canal. This is the 
infra-vaginal portion of the cervix (Figs. 116, 117). 

Note. — The urethra lies close to the anterior vaginal wall, 
feeling like a thick cord. 

The ovarieSy two in number, lie on either side of the body of 
the uterus, each one being connected to it by a short cord called 
the ovarian ligament. An ovary is about three-quarters of an inch 
long, a half-inch wide, and shaped like an almond (Figs. 117, 118). 

Structure of the ovary.— A collection of connective-tissue 
fibers enclosing many vessels and nerves, and a multitude of 
little ovisacs (egg sacs) called Graafian follicles. These follicles 
are at first microscopic in size but when developed they may be 
seen by the naked eye. Each one contains an ovuniy or egg. 
As the foUicle with its oviun grows in size it approaches the surface 
of the ovary, and when it is mature the sac ruptures and the ovum 
escapes, to be taken by the uterine or Fallopian tube to the uterus, 
from which it is discharged through the vagina, usually with a 
quantity of blood. The ovaries are nearly covered with peri- 
toneum. 
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Corpus luteum is the name given to a yellow substance which forms in the rup- 
tured Graafian folHcle. It ordinarily shrinks and disappears within a month. The 
corpus luteum of an impregnated ovum, however, grows larger and remains present 
until the end of pregnancy. 

The uterine tubes or Fallopian tubes, two in number (Fig. 
117), extend outward from the upper angles of the uterus; they 
have a fibro-muscular structure and are lined with mucous mem- 
brane. Each tube is about four inches long. At the beginning 
is only large enough to allow the passage of a small bristle, but it 
becomes larger toward the end, expanding into a trumpet-shaped 
extremity called the injundibulunty which is fringed or fimbriated^ 
and which is connected with the ovary below by a slender band 
(or fimbria). 

The function of the uterine (or Fallopian) tube is to convey the 
ovum from the ovary to the cav- 
ity of the uterus; the tube is 
therefore the duct 0} the ovary 
(Fig. 117). 

Ligaments of the uterus. 
— The principal ones are the 
two round ligaments and two 
broad ligaments. 

The round ligament is a 
cord extending from the angle 
of the uterus outward and 
forward through the inguinal 

canal, to be attached to the tissues upon the pubic bone. It aids 
in preserving the normal position of the uterus, with the fundus 
forward. 

The broad ligaments are folds of peritoneum extending outward 
from the sides of the uterus like wings 'to the side of the pelvic 
cavity. Each fold encloses the uterine tube, ovary, and round lig- 
ament of its own side. 




Fig. 119. 
Ovary with mature Graafian follicle about 
ready to burst (Ribomont-Dessaignes- 
Lewis). 



External Genital Organs. 

The pudendum muliebre (vulva). — The name given to the parts 
situated in front of the pubic arch of the female pelvis. They are: 

The mens veneris, a cushion of adipose and fibrous tissue in 
front of the body of the pubic bone. 
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The labia majora. — Two folds of skin containing adipose and 
loose connective tissue, continuous in front with the mons, and 
joined together posteriorly by a fold of skin called the posterior 
commissure, about an inch in front of the anus. The depression in 
front of this commissure is the jossa navicularis. 

The space between the labia majora is the pudendal clejL 

The labia minora.— Two folds situated between the labia 
majora, about one-half as long, and joined anteriorly in the hood 
of the clitoris, or prepuce. Between them is the space called the 
vestibule. (They sometimes unite posteriorly in a thin fold called 
the frenulum.) 

The clitoris. — ^A small body, somewhat less than an inch in 
length, nearly covered by the hood. It contains many vessels 
and ner\'es. The extremity is called the glans of the clitoris; the 
hood is normally free from the glans and if adhesions form they 
should be separated, since they are a source of ner\'ous irritation. 

The vestibule. — ^A triangular space below the clitoris, and 
between the labia minora. In the middle of the vestibule is the 
orifice of the urethra, or external meatus. 

Below the vestibule is the orifice of the vagina, or vaginal ori- 
fice, partially closed by a circular fold of mucous membrane called 
the hymen. 

The ragged edges left by rupture of the hymen are called caruncuUs myrti- 
formes. An imperforate hymen is one which extends entirely across the vaginal 
orifice, closing it altogether. A little way. laterally, from the middle of the hymen 
are the openings of the ducts of the glands of Bartholin, one on either side. 

The peritoneum of the pelvis (Fig. ii6) is a portion of the 
general peritoneum. It lines the pelvic walls, covers the rectum 
(except the lowert part) and other pelvic organs, and the floor. 

In the male pelvis it dips between the bladder and rectimi form- 
ing the recto-vesical pouch. 

In the female pelvis it forms a utero-vesical pouch in front of 
the uterus, and a utero-rectal pouch behind it. It also extends over 
the tubes and ovaries and round ligaments at the sides, thus making 
the folds called the broad ligaments, connecting the uterus with the 
sides of the pelvic cavity. 

The utero-rectal pouch is the pouch of Douglas (or Douglas's 
cul-de-sac). It is the lowest part of the peritoneal cavity, extend- 
ing down an inch or more behind the vagina. 
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Note. — ^The pelvis 0} the infant is undeveloped and the pelvic 
organs lie partly in the abdomen. As growth advances they are 
finally contained in the pelvis, at about the fourteenth year. 

Perineum. — The name perineum properly signifies the parts 
bounded by the outlet of the pelvis, but we generally apply it to 
the portion in front of the rectum. 

In the female perineum, the part between the lower ends of the vagina and rec- 
tum is the perineal body. This is a triangular body composed of connective tissue 
and adipose, the base oj the triangle being covered with skin and measuring about one 
inch, included between the vulva and the anus. It contains several muscles, some 
of which are connected with the sphincter ani. 

The perineum is distensible, and stretches to a remarkable extent during 
labor. 

Testes. — ^The testes are 
gland-Uke bodies, two in 
number, situated in the 
scrotum, which is a pouch of 
skin and fascia suspended 
from the male perineum. 
The fascia of the scrotum 
contains muscle fibers, and 
is called the dartos. 

The testes consist es- 
sentially of minute tubes 
in which the seminal fluid 
is secreted, and which 
open into larger ones lead- 
ing to the duct of the 
testis, or the ductus def- 
erens. 

The ductus deferens passes upward from the testis through the 
subcutaneous ring and the inguinal canal, then down into the pel- 
vis and beneath the bladder, where it runs forward to enter the 
urethra. 

The spermatic cord. — ^The testis is suspended in the scrotum 
by the spermatic cord, which reaches from the abdominal inguinal 
ring to the bottom of the scrotum, and contains the cremaster 
muscle. Contraction of the cremaster muscle lifts the testis and 
draws it upward in the scrotum. 




Fig. 120. 
Showing testis and ductus deferens sus- 
pended by spermatic cord (Holden). 
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Descent of the Testis, — ^During fetal life the testis is situated 
in the abdominal cavity just below the kidney, but it slowly de- 
scends to pass through the inguinal canal, reaching the subcu- 
taneous ring at about the eighth month, and at birth it should be 
in the scrotum. It may descend more slowly, or may be arrested 
at any point, but usually finds its place in time. 

In the scrotum it is surrounded by a double sheath of the peritoneum {tunica 
vaginalis) which accompanied it, and which became shut oflF from the great 
peritoneal sac as the subcutaneous ring closed around it. 

The foreskin or prepuce is a loose fold of skin which covers 
the glans of the penis (a male genital organ). Normally it is 
sufficiently loose to be easily drawn back, or retracted, in order that 
careful cleansing of the parts may prevent accumulations of seba- 
ceous material, or smegma. Should this not be possible irrita- 
tion is caused by retained substances, and also by adhesions 
which are apt to form. 



THE DUCTLESS GLANDS. 

These are the organs which resemble glands to a certain extent, 
but have no ducts. They are supplied with sympathetic nei'ves, and 
possess many lymphatics and blood-vessels, and whatever secretion 
or excretion they produce is carried in these vessels. The most 
important ductless glands are the spleen and the adrenal bodies in 
the abdomen; and thyroid and thymus bodies in the neck. 

The spleen (or lien) is directly beneath the diaphragm, at the 
left of the stomach and covered with peritoneum. It is oval in 
shape, convex on the outer surface and concave on the inner, 
where a depression called the hilus is seen for the passage of vessels 
and nerves (Fig. 113). Its use is not well understood, as both 
animals and human beings have been known to live in health after 
its removal. It has a remarkably large blood supply, and has 
been called a ** blood-gland." It is enlarged in malaria and 
certain other diseases. 

The adrenals {suprarenal capsules), are two small gland- 
like bodies resting on the upper extremities of the kidneys, hence 
their name. They are triangular in shape, yellowish in color, and 
have many blood-vessels and nerves. They are important organs, 
as it is found that when they are removed death follows soon, but 
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their use is not understood. In the disease called "bronzing of 
the skin," or Addison's disease, these bodies are found to be 
changed. 

The thyroid body is situated in the anterior part of the 
neck. It has two lateral lobes lying close to the trachea and 
connected by a middle portion in front called the isthmus. These 
lobes are about one and one-fourth inches wide, and extend 
about two inches upward along the sides of the larynx. 
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Fig. 121. — Thyroid and Thymus Bodies (Morris). 

Clinical note. — ^Enlargement of the thyroid gland constitutes 
goiter y which is said to be frequent in certain countries where the 
drinking water contains much lime. 

The thymus body is an organ of fetal and infantile life, 
situated below the thyroid, being mostly in the thorax and reaching 
down to the pericardium. It is two and one-half inches long 
at the age of two years, but dwindles slowly from that time on, 
leaving only some shreds of tissue at the age of fourteen. 



CHAPTER IX. 
THE BLOOD AND THE CIRCULATORY SYSTEM. 




The blood is the most important fluid in the body. It 

not only carries food to 
every part, but removes 
certain waste matters and 
bears them to the or- 
gans which can dispose 
of them in the form of 
excretions. It consists 
of corpuscles and plasma. 
The corpuscles (or little 
bodies) are small round 
cells floating in the plas- 
ma, which is the fluid 
portion of the blood. 
They are of two sorts, 
red and white. The red 
corpuscles (erythro- 
cytes) are flexible, elastic, flattened cells, invisible to the naked eye 
(being only about ^ow ^^ -* 

an inch in diameter), and 
composed largely of hemo- 
globin, which is amber-col- 
ored, but gives the red hue 
to the blood by the eff"cct of 
the great number of corpus- 
cles together. 

They are the oxygen carrier s, 
and when they arc well sui>plieci 
with oxygen the blcxxi is of a bright 
scarlet aAor. 

They are very numerous, num- 
bering aVx)Ut four and one-half to 
five millions in the space of a cubic millimeter, as counted under the microscope, 
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Fig. 122. — CoRPUS(:Lf:s of Blood, as seen 

UNDER THE MICROSCOPE. 

Four white ones arc shown. The red ones have 
a tendency to form rows (Funke, Brubaker;. 




Fig. 123. — ^White Corpuscles Penetra- 
ting Capillary Walls (Landois and 

Stiriing). 
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The white corpuscles are of different sizes (the largest being about -^j^ of an 
inch in diameter). They move more slowly in the plasma and are far less numerous, 
numbering only about 7500 in a centimeter. 

They are the simplest cells in the body, but they have the power of taking into 
their substance certain waste or injurious particles in the blood, and they are thought 
to absorb and destroy injurious bacteria. Still, their function is not perfectly under- 
stood. Under the microscope they may be seen changing their form and working their 
way through the walls of the capillaries, where inflammation is present (Fig. 123). 

The plasma is a thin watery saline fluid in which the corpus- 
cles float. It contains both nutritive and waste matters in solu- 
tion, and also certain elements from which fibrin is derived. The 
fibrin is essential to the production of a blood-clot, without which 
hemorrhage would never cease of its own accord. The process 
of clotting is known as coagulation, the clot itself being called the 
coagulum. 

Blood which is exposed to the air at the usual temperature is seen to separate into 
distinct portions, — a, red, jelly-like mass, covered by a transparent straw-colored 
layer which is thinner. The dark mass is the coagulum, consisting of fibrin with 
corpuscles entangled in it. The straw-colored layer is serum, which is plasma bereft 
of its corpuscles. This same process may occur at the mouth of a vessel which has 
been cut or ruptured, if the stream be not too forcible, and it is nature's way of 
stopping the flow. 

A clot of fibrin may be formed within a blood-vessel if the interior surface is 
rough and the stream slow. 

DIAGRAM OF CHANGE FROM FLUID TO COAGULATED BLOOD. 

' Corpuscles, they unite with \ . r ^ , 
Fluid blood p, • ; f / Fibril i Coagulum | CoagulaUd 

\ ^^^^^' ^^'^^^^^^ °^ \ Serum remains Serum i blood 

THE CIRCULATORY SYSTEM. 

This system includes the heart, arteries, capillaries and veins. 
They are the organs which contain the blood. 

The heart is a pump. The arteries are elastic tubes which 
receive the blood directly from the heart. The capillaries are 
small vessels into which the arteries lead, and the veins carry 
the blood from the capillaries back to the heart. 

Arteries. — ^Vessels which convey the blood away from the 
heart. They are flexible tubes whose walls consist of three layers 
or coats — external, middle, and internal. The external coat is 
composed of fibrous tissue; the middle is composed of elastic 
tissue and unstriped muscle fibers; the internal is thin and smooth 
and is a continuation of the lining of the heart. (It is sometimes 
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called the serous coat.) Arteries of medium size have most 
muscle tissue, while the larger ones have most elastic tissue. It 
is owing to their elasticity that arteries remain open when they are 
empty or cut across. 

Surg;ical note. — When a ligature is tied tightly around an artery the middle 
coat may be felt to break down under the cord, while the extemal one remains 
whole, owing to its toughness. 

The arteries give off branches which divide and subdivide 

imtil the smallest ones can be seen only with the microscope, 

and their walls have but little more than the internal coat 

remaining. These vessels are the capillaries. 

Capillaries. — Vessels which receive blood 

from the arteries and carry it to the veins. 

They exist in nearly every part of the body, 

except cartilages, hair, nails, cuticle, and the 

cornea of the eye, and it is through their thin 

walls that the work of exchange is performed 

between the blood and the various tissues of 

the body, nutritive material being taken from 

the blood and certain waste substances being 

returned to it. 

Their average diameter is j^^ of an inch, — ^just 
enough to f)ermit the easy passage of the corpuscles. 

Veins. — The vessels which gather the blood 
from the capillaries and carry it to the heart; 
they are formed by the uniting of capillaries. 

They are at first very small (called venous radicles or 
liUle roots) y but constantly grow larger by imiting with 
each other, although they often branch and reunite. 

Veins, like arteries, have three coats, but their middle coat is 
neither so clastic nor so muscular, so that they are softer, and 
when empty or cut they collapse. The inner coat of the veins 
presents, at intervals, semilunar folds, making pockets called 
valves, which allow the blood to flow toward the heart, but prevent 
it from setting backward freely. (If the veins are very well filled 
the location of the valves may be recognized by an appearance of 
puffing out at those points where they exist.) 

Blood-vessels possess nerves which, by controlling the mus- 
cular coats, regulate the amount of blood flovring through them 
at a given time. 




Fig. 124. — A Vein 
Laid Open to 
Show Valves. 



THE CARDIAC IMPULSE. 
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All blood-vessels have sheaths of connective tissue. In the 
case of the larger ones these are quite strong and sometimes 
inclose a vein, an artery, and a nerve together. 

The heart is a hollow muscular organ through which the 
blood passes, placed behind the sternum and just above the cen- 
tral tendon of the diaphragm. 

It is shaped like a cone, about five inches long and three and 
one-half inches wide, with the base turned upward toward the 
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Fig. 125. — Anterior Surface of Heart (Morris). 
The coronary arteries supply tJie substance of the heart. 



right shoulder and the apex pointing downward toward the left 
side. It is composed of several layers of muscle fibers which are 
peculiar, being involuntary and at the same time striped. Many 
of them have a spiral arrangement at the apex so that when they 
contract or, as we say, the heart ** beats," a slightly rolling motion 
brings it against the chest wall. This is felt between the fifth and 
sixth ribs, half way between the sternum and the nipple line, and 
is called the cardiac impulse. 

The cavity of the heart is divided by a septum into right and 
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left portions, and as it lies in the body the right heart is nearly in 
front ot the left. Each side consists of two chambers, an auricle 
(atrium) and a ventricle (ventriculum), and each auricle has a 
small pouch connected with it, shaped much like a dog's ear and 
named the auricular appendage (Fig. 125). 

The auricles receive blood. The right auricle, or atrium, 
presents two large openings for the entrance of the veins, and one 
for communication with the right ventricle. It also has a trans- 
verse fold on the posterior wall called the Eustachian valve, or 
valve of the inferior vena cava, and a round depression on the 
septum between the two auricles (atria) called the oval fossa 

(jossa avails). The 
left auricle presents 
two large openings 
for veins and several 
small ones, and com- 
municates with the 
left ventricle. 

The ventricles 
expel blood. They 
include the apex of 
the heart and their 
walls are thick and 
strong, the left one 
being the thicker 
and larger of the two. The interior of the ventricles is marked 
with a number of ridges or bands of muscle fibers (the trabecules 
carnece), and certain of these are attached by tendinous cords to 
the valves of the heart. Each ventricle opens into a large artery, 
which conveys the blood away. 

Note. — In the new nomenclature the name "atrium,** or forechamher, is 
given to the main part of the auricle, and the word auricle applies to the auricular 
appendage alone. 

Endocardium. — ^The lining of the heart. It is thin and firm, 
resembling serous membrane in appearance, and is continuous 
with the lining of the arteries and veins, thus making a perfectly 
smooth surface throughout for the current of blood. 
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Fig. 126. — Infant's Heart. 
Showing interior of right atrium (Ilolden). 
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The Valves of the Heart. 

The valves of the heart are formed by folds of endocardium 
strengthened by fib- 
rous tissue and placed 
at certain orifices of 
the different cham- 
bers, — ^two in the right 
heart and two in the 
left. The opening be- 
tween the right auricle 
and ventricle is guard- 
ed by the tricuspid 
valve, which is com- 
posed of three leaflets. 
It allows the blood to 
flow down into the 
ventricle and prevents 
it from flowing back. 
The opening between 
the le}t auricle and 
ventricle is guarded 
by the bicuspid (or 
mitral) valve, com- 
posed of two leaflets, 
allowing the blood to 
flow down into the 
ventricle but not to 
return. Both the tri- 
cuspid and mitral 
valves are connected 
to certain muscle 
bands of the ventricles 
by the tendinous cords 
which control the motion of the leaflets, preventing them from 
flying upward too far when the ventricles contract. 

The opening from the right ventricle into the right artery 
{pulmonary artery) is guarded by three semilunar valves, which 




Fig. 127. — Interior of Left Heart, showing 
Valves. (Observe the difference in thickness 
of the walls in auricle and ventricle.) (Allen 
Thomson in Brubaker.) 

I, L. atrium of auricle; 2, division between it and 
ventricle; 3, wall of left ventricle; 4, a band of 
muscle fibers severed; 5, other muscle bands; 
6, a leaflet of mitral valve, with tendinous 
cords; 7, aorta (a large artery) laid open to 
show semilunar valves; 8, pulmonary artery 
(semilunar valves closed); 9, arch of aorta. 
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Fig. 128. (Diagram.) 
The right auricle receiving blocxi and pass- 
ing it through tricuspid valve into right 
ventricle, which is dilated {semilunar valves 
closed) (I)alton in Bru baker). 



are half-moon shaped pockets called the pulmonary valves. Like- 
wise the opening from the 
left ventricle into the left 
artery (aorta) is guarded 
by three semilunar val\'es 
called the aortic vahes. 

The semilunar valves 
allow the blood to flow 
in one direction only, — 
that is, away from the 
heart. 

Functions of the 

Chambers of the 

Heart. 

The auricles receive 
blood from the veins and 
send it down into the 
ventricles, and when the 
ventricles are full they contract forcibly, expelling it into the 
arteries. A short rest 
occurs, and then the ac- 
tion is repeated. 

During the period of 
rest the blood is flow- 
ing in and the cham- 
bers are dilating. 

This dilatation is 
called the diastole of the 
heart. The contraction 
which follows is called 
the systole^ and the sys- 
tole of the ventricles cor- 
responds to the heart- 
beat and the cardiac 
impulse. It occurs at 
perfectly regular inter- 
vals in health, the rate 
being from sixty to seventy per minute in men, and from seventy to 




Fig. 129. 
The right ventricle filled, contracts and expels 
blood through semilunar valves {tricuspid 
valve closed) (Dalton in Brubaker). 



PERICARDIUM. 1 53 

eighty in women. It is more rapid in the upright position than in 
sitting or lying, and is increased by any exercise, however gentle. 
Excitement or emotion will quicken it at once, and it is always 
faster in children, being about one hundred and forty in the newly 
bom and reaching an average rate of ninety to one hundred at the 
age of three years; ninety in youth, seventy in adults, and eighty 
in old age. 

The effect of the heart-beat upon the current of the blood may 
be felt in the arteries, which are distended for an instant by the 
blood forced into them every time the ventricles contract. This 
gives the effect of a beating in the arteries, which is called the 
pulse. The pulse-rate corresponds with the heart-beat; there- 
fore, the rate and force of the heart's action are judged by means 
of the pulse. 

The Heart Sounds. 

The action of the heart causes certain sounds, named the first 
and second. The first accompanies the sudden closure of the 
tricuspid and mitral valves, as the ventricles contract. It is the 
systoUc sound, because it is caused by the systole of the ventricles. 
The second accompanies the sudden closure of the semilunar 
valves. It is the diastolic sound, because it occurs with the 
diastole of the ventricles. 

When the blood is forced into the elastic arteries by a contraction or beating 
of the heart it stretches them. When the contraction is ended, the wall of the artery 
returns to its normal size and there is a setting back of the blood for an instant 
toward the heart, but it is stopped by the dosing semilunar valves^ which thus make 
the second sound. 

Clinical note. — If the valves of the heart are rough, the soimds 
are changed by a "murmur." If they cannot close perfectly, 
a portion of the blood will flow backward instead of going forward, 
and this is regurgitcUion. This, also, changes the sound of a valve 
and causes a murmur. 

The pericardium. — ^A loose serous sac enclosing the heart. 
The layer which closely covers the heart, or the visceral layer, is 
the epicardium; the other, or outer, is simply the parietal layer 
and is closely attached to the diaphragm below and the great ves- 
sels above. A small quantity of pericardial fluid prevents friction 
between the surfaces, as the smoothly covered heart beats in the 
smoothly lined cavity. It increases in inflammation of the peri- 
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cardium, or pericarditis, and it is sometimes necessary to remove 
it by tapping. 

REVIEW.— PRINCIPAL POINTS OF INTEREST IN THE 

HEART. 

Right Auricle. 

Openings of two large veins bringing blood from the body. 
Opening of coronary sinus bringing blood from the heart itself. 
Oval fossa and annulus ovalis. 
Eustachian valve (or valve of inferior vena cava). 
Opening in the floor, with tricusped valves. 

Right Ventricle. 

Opening from right auricle and tricuspid valve. 
Opening for pulmonary artery, and pulmonary valves. 
Trabcculae cameae (fleshy bands), and the tendinous cords 
connecting them with tricuspid valves. 

Left Auricle. 

Openings of three or four pulmonary veins. 

Opening to the right ventricle with bicuspid (or mitral) valve. 

Left Ventricle. 

Opening from left auricle, and bicuspid valve. 
Opening for aorta and aortic valves. 

Trabeculae cameae and the tendinous cords connecting them 
with the bicuspid valve. 

THE COURSE OF THE BLOOD THROUGH THE HEART. 

Resume. — The blood enters the right auricle, passes down 
into the right ventricle, and out through the pulmonary artery to 
the lungs; it returns by the pulmonary veins to the left auricle, 
passes down into the left ventricle, and out through the aorta to 
every part of the body, from which it is returned by two large 
veins to the right auricle again. 
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The course from the right ventricle through the lungs and back 
to the left auricle is called the pulmonary circulation. 

The course from the left ventricle through the entire body or 
"system" and back to the right auricle is called the systemic 
circulation. 

Important notes. — Pure blood is carried from the heart 
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Fig. 130.^ — Posterior Sxjrface of Heart. 
Pulmonary veins bringing pure blood to left auricle (Morris). 



through the systemic arteries to all the tissues in the body to nour- 
ish them. This blood is called arterial blood; it is bright red in 
color. The terms pure, Mood and arterial blood are used to signify 
one and the same thing. 

Impure blood from the tissues of the body is returned to the 
heart by the systemic veins. It is called venous blood; it is 
purple-red or blue in color and contains waste matters. The 
terms impure blood and venous blood are used to signify one and 
the same thing. 
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Fig. 131. — Scheme of Systemic Circulation. 
Arteries colored red; veins blue. 



PULMONARY ARTERY. 
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The venous blood from the body is poured into the right side 
of the hearty from which the pulmonary artery conveys it to the 
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Fig. 132. — The Aorta, showing the Three Portions (Morris). 

limgs. Consequently the pulmonary artery is unUke others, 
because it carries "venous" blood from the heart; and the pul- 



158 ANATOMY FOR NURSES. 

monary veins are peculiar, because they carry "arterial" blood 
to the heart. 

THE PULMONARY CIRCULATION. 

This is the circulation of the blood through the lungs, that it 
may become aerated or purified. 

The pulmonary artery leaves the right ventricle, carrying 
impure blood, and soon diWdes into two branches, the right and 
left (one for each lung), which break up into a capillary network 
around the air cells. From this network veins arise which, by 
uniting, form two from each lung, making the jour pulmonary 
veins csLrrying purified blood to the left side of the heart. They 
enter the left atrium. 

THE SYSTEMIC CIRCULATION. 

This is the circulation of the blood through the entire body or 
** system,'' that it may nourish the tissues and organs (Fig. 131). 

THE ARTERIES.* 

The aorta, having received the pure blood from the lungs, 
leaves the left ventricle, arches over to the left side of the fourth 
thoracic vertebra, and then gradually comes to the front of the 
spinal column, passes dowTi through the diaphragm, and ends by 
dividing at the fourth lumbar vertebra, a Uttle below the level of 
the umbilicus. Thus it consists of three portions: the arch, the 
thoracic aorta, and the abdominal aorta. 

The arch of the aorta reaches almost as high as the sternal (or 
jugular) notch. 

It may be felt in thin persons by pressing the finger tip do\^Ti behind the bone. 

Branches of the arch.— 

Two coronary (right and left) to heart muscle. 

/ Right subclavian to right 

One innominate, lynches long,.. J upper extremity. 

J Right common carotid 
\ to right head and neck. 

One left common carotid to left upper extremity. 

One left subclavian to left head and neck. 

* The names of all of the arteries are given in tabular form on page 213. Only 
the principal ones are here described. 
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The Principal Arteries of the Upper Extremity. 

The subclavian artery (Fig. 133) passes out over the first rib 
and under the clavicula (therefore subclavian) to the axilla, or 
armpit. (The brachial plexus lies above it in the neck, and the 
subclavian vein is in front of it.) 
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Inferior epigastric, running 
up from external iliac 



-Showing Subclavian Artery and some of its Branches 
(Morris). 



Branches. — The vertebral branch runs up through transverse 
processes of the vertebrae to the brain. The internal mammary 
branch runs down inside the chest behind the ribs (giving some 
arteries to the mammary gland) into the abdominal muscle. 

The inferior thyroid artery of the thyroid gland is derived from 
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Fig. 134. — Axillary, BRAcniAL, Radial 
AND Ulnar Arteries. 



the subclavian. Other 
branches supply the neck 
and shoulder. 

The axillary artery is 

a continuation of the sub- 
clavian. It begins, there- 
fore, where the subclavian 
ends — in the apex of the 
axilla, at the lower border of 
the first rib — and continues 
through the space. 

Branches. — To all the 
structures around the ax- 
illa. One, the lateral tho- 
racic, gives arteries to the 
mammary gland. 

The brachial artery 
begins where the axillary 
ends, at the lower border of 
the axilla, or armpit, and 
extends down in front of the 
arm (with the biceps mus- 
cle) to the bend of the el- 
bow, where it divides into 
the radial and the ulnar ar- 
teries. Its branches supply 
the muscles of the humerus 
and the bone itself. (The 
median nerve lies next to this 
artery under the border of 
the biceps muscle.) 

The radial and the ul- 
nar arteries pass down in 
the radial and ulnar sides of 
the forearm to the hands. 
The radial supplies the 
muscles in front of the ra- 
dius, and winds to the back 
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of the wrist to find its way to the palm by passing between the 
first two metacarpal bones. It makes the deep palmar arch, 
which crosses the palm under the long tendons. 

The ulnar supplies the muscles in front of the ulna, and makes 




Fig. 135. — Deep Palmar Arch. 

Made by continuation of the radial artery. This is covered by the muscles of the 

thenar and hypothenar eminences. 

the superficial palmar arch, which crosses over the long tendons 
in the palm (Fig. 134). 

Note. — The superficial arch crosses the palm opposite the level of the web 
of the thumb when put "on the stretch." The deep arch crosses about a finger- 
width nearer the wrist. 
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The digUal arteries nm in the sides of the fingers; they are 
branches of the superficial arch. 

Clinical note, ^The pulsation of the radial artery is easily felt 
above the wrist in front, next to the tendon of the radial flexor of 
the wrist. 

Surgical note, — ^A direct communication exists between the 
deep and superficial arches, consequently severe hemorrhage 
easUy occurs in the pahn since blood will flow from radial and 
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Fig. 136. — AKTEtiiES of the Brain (Morris). 
Cerebral arteries pass from the base of Ihe brain to all parts of the surface. 

tilnar arteries at one and the same time, and it is sometimes 
necessary to ligate both. 

Principal Arteries of the Head and Neck. 

The common carotid arteries,— The right is a branch of 
the innominate; the kjl is directly from the arch of the aorta. 
They proceed upward on either side of the trachea, with the 
internal jugular viln on the lateral side and the vagus nerve behind 
them. They carry the blood supply of the head and neck. 
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The common carotid divides at the upper border of the 
thyroid cartilage into internal carotid for the interior of the head, 
and external carotid for the exterior of the head and front of the 
neck. 

The internal carotid is deep in the neck; it runs up to the 
head and through the carotid canal into the cranial cavity. 

Principal branches. — Ophthalmic, to eye and appendages, 
nose, and forehead. (The supraorbital artery is a branch of the 
ophthalmic.) 

Middle cerebral to the brain, anterior cerebral to the brain 
(Fig. 135). 

Note. — The internal carotid makes four sharp turns after 
entering the carotid 
canal in the petrous 
bone, and by this 
means the force of the 
current in this large 
vessel is modified be- 
fore it reaches the del- 
icate tissues of the 
brain. The internal 
jugular vein and vagus 
nerve accompany it in 
the neck. 

The external ca- 
rotid artery supplies 
the face and front of 
the neck and scalp 
(Fig. 137). 

Principal branches. — Superior thyroid, to the thyroid gland 
and larynx. Lingualy to the tongue and tonsil. Facial (or 
external maxillary) to the face, soft palate and tonsil. Occipital^ 
to the back of the head and neck. 

Clinical notes. — The external maxillary (facial) artery nms 
toward the bridge of the nose. It sends two labial arteries to the 
borders of the lips, and the one in the upper lip supphes a branch 
to the septum of the nose; therefore, compression of the upper hp 
will sometimes stop nose-bleed. 

The lingual artery ends at the tip of the tongue, in a branch 
(ranine) which might be severed in cutting too freely for tongue-tie. 




Fig. 137. — Facial, Temporal and Occtpital 
Arteries. 
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Having given ofT its branches, the external carotid passes into 
the substance of the parotid gland and divides into the temporal 
and internal maxillary. 

The temporal passes through the parotid gland and across 
the zygoma to the side of the head, supplying temporal branches 
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Fig. 138.— Course of Thoracic and Abdominal Aorta (Morris). 

to the scalp. The internal maxillary runs between the muscles 
of mastication in the infratemporal fossa to the deep parts of the 
face, including the nose and pharynx. The dental arteries (to 
the teeth) are all derived from this vessel. 

Collateral Cirrulalion, — An important descending branch of the occipital 
artery runs down under the deep muscles of the neck to unite with one (cervicalis 
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profunda) derived from a branch of the subclavian, thus making a short route 
between the subclavian and the external carotid, and the blood can flow in this 
indirect way to the head if the external carotid be ligated. 

Principal Arteries of the Trunk. 
The thoracic aorta extends from the fourth dorsal vertebra to 
the diaphragm (Fig. 138). 
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Fig. 139. — Superior Mesenteric Artery (Morris). 
Supplying the whole of the small intestine, and about one-half of the large intestine. 

Branches. — Intercostal, 11 pairs, to the intercostal spaces; 
bronchial to lung tissues; pericardial to pericardium; esophageal 
to esophagus, and mediastinal to glands and tissues between the 
lungs (the mediastinal space). 
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Note. — The intercostal arteries run rather more than half way to the front 
in grooves under the borders of the ribs, accompanied by intercostal nerves and veins. 

The abdominal aorta extends from the diaphragm to the lum- 
bar vertebra, — a little above the level of the umbilicus (Fig. 140). 

Branches. — Phrenic to the diaphragm and lumbar (4 pairs) 
to the abdominal wall. 
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Fig. 140. — Inferior Mesenteric Artery (Morris). 
Supplying a portion of large intestine only, ending as hemorrhoidal. 

The celiac artery, dividing into gastric y for the stomach; hepatic^ 
for the liver; splenic (or lienal), for spleen. 

Superior mesenteric, to the small intestine and greater part of 
the large intestine; and injerior mesenteric, to the remainder of 
the large intestine (Figs. 139, 140). 

Tv^'o renal arteries, to the kidneys; and adrenal arteries, to the 
adrenal bodies (Fig. 141). 
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In the female, the ovarian arteries to the ovaries, and in the 
male, the spermatic arteries to the testes. The ovarian artery 
rims downward into the pelvis and passes between the layers of 
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Fig. 141. — ^Branches of the Abdominal Aorta (Morris). 



the broad ligament to the ovary, freely supplying it and the Fal- 
lopian tubes. It ends by anastomosing with the uterine artery. 

The spermatic artery runs downward and along the brim of 
the pelvis to pass through the inguinal canal with the spermatic 
cord; it continues downward in the scrotum to supply the testes 
(Fig. 141). 
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Special notes. — ^The superior mesenteric lies between the lay- 
ers of the mesentery. The injerior mesenteric terminates as the 
superior hemorrhoidal in the upper part of the rectum. 

The gastric artery follows the lesser cun-e of the stomach, and 
is frequently called the coronary artery. The hepatic and splenic 
both send large branches to the greater curve of the stomach, and 
also to the pancreas and duodenum. 

The abdominal aorta divides at the lower border of the fourth 
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Fig. 142. 
Uterine and ovarian arteries. (Uterine, a brancli of hypogastric; ovarian, a branch 
of aorta.) Note the location of the ureter (Morris.) 



lumbar vertebra into the right common iliac and the left common 
iliac (Fig. 141). 

Each common iliac arter)- divides at the side of the promon- 
tory into hypogastric (or internal iliac) and external iliac. 

The hypogastric artery passes into the pelvis and gives off 
branches which supply the parts within and without the pelvic 
wall, including the perineum, and all of the pelvic viscera except 
the ovaries. 
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The Uterine artery (branch of hypogastric. Fig. 141) passes 
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Fig. 143. — The Femoral Artery. Fig 144. — Tue Popliteal Artery. 

between the layers of the broad ligament to the cervix oj the 
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uterus, then runs up along the side of the body, supplying it freely 
with blood, and anastomosing with the ovarian artery. 

One branch (the obturator) runs through the obturator foramen to supply the 
adductor muscles of the thigh. 

Note. — ^The arteries of the rectum are called hemorrhoidal, 
and those of the bladder are called vesical. 

The external iliac follows the brim of the pelvis to the in- 
guinal ligament and becomes jemoral. It is about four inches long. 

CoUateral circulation. — The inferior epigastric branch of the external 
iliac anastomoses with the superior epigastric branch of the internal mammary, 
in the substance of the rectus muscle, thus making an indirect route from the arch 
of the aorta to the iliac vessels if the abdominal aorta or iliac artery be ligated. 

Principal Arteries of the Lower Extremity. 

The femoral artery (Fig. 143) is a continuation of the ex- 
ternal iliac, passing through the jemoral trigone (Scarpa's tri- 
angle) and the adductor canal (Hunter's canal) to the popliteal 
space, where it becomes the popliteal artery. Its branches sup- 
ply the skin and fascia of the abdomen and external genital 
organs, and all structures of the front and sides of the thigh. 
The largest branch is called the deep jemoral, which lies close 
to the medial side of the femur and gives three perjorating 
branches to pass through the adductor magnus muscle and 
supply the back of the thigh. 

Note. — ^The femoral vein is on the medial side of the femoral 
artery until it reaches the popliteal space. 

The popliteal artery is a continuation of the femoral, begin- 
ning at the end of the adductor canal (the opening in the adductor 
magnus) and running through the popliteal space. Its branches 
supply the boundaries and floor of the space and the knee-joint; 
and it divides into anterior and posterior tibial arteries (Fig. 144). 

The anterior tibial (Fig. 143) comes forward between the 
tibia and fibula, supplying the front of the leg, and then be- 
comes the dorsalis pedis (upon the dorsum of the foot), ending 
between the first and second toes. The anterior tibial passes in 
front of the ankle-joint, with the long tendons of the toe muscles. 

The posterior tibial (Fig. 144) supplies the back of the leg 
and sole of the foot. It Hes between the calf muscles and the 
deep muscles, and runs behind the medial malleolus, divid- 
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ing then into medial and lateral plantar arteries for the 
medial and lateral portions of the sole, or plantar region. 




Fig. 145. — ^Deep Arteries in Sole of Foot. 
I, Internal plantar; 2, external plantar (Holden). 

THE VEINS. 

All veins* run toward the heart. Beginning as very small 
vessels formed by the union of capillaries, they imite and reimite 
imtil they make two sets of larger vessels called the deep and 
superficial veins. 

The deep veins accompany arteries, being enclosed in the 
same sheath with them, and receiving veins corresponding to the 
branches of the same arteries. Arteries of medium size usually 
have two companion veins (or venae comites) ; large ones have but 
one, and it sometimes bears a name differing from that of the 
artery. (Example — internal carotid artery, internal jugular vein.) 

The superficial veins do not usually accompany arteries. 
They lie in the superficial fascia, gathering blood from skin and 
fascia, and many of them are called cutaneous. Very frequently 
the deep and superficial veins communicate, through short con- 
necting branches. 

Principal Veins of the Head and Neck (Figs. 131, 146). 
Deep. — ^From the deep face and cranial cavity; they empty 
into the internal jugular vein. 

The internal jugular is a continuation of the transverse sinus ^ 
a venous channel inside the skull which ends at the jugular fora- 
men. This vein lies on the outer side of the internal carotid 
artery in the upper part of the neck, and further down at the side 
of the common carotid artery, with the vagus nerve between and 
behind them. 

♦The names of all of the veins are given in tabular fonii on page 219. Only 
the principal ones are here described. 
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Superficial, — ^From the scalp, ear, and face; bearing the names 
of the arteries (usually); they 

empty into the internal jugular ^.^-fZ-^ ■■■''/ 

vein which opens into the sub- 
clavian. 

There are many veins in the spongy 
bone between the compact layers of cra- 
nial bones, and these communicate by em- 
issary veins with the sinuses and also 
with the scalp veins. 




Fig. 146. — Showing Formation of 
THE Large Veins. 

I, Superior vena cava, 2, 3, innomi- 
nate veins; 4, right subclavian; 
5, 6, int. and ext. jugular veins; 
8, inferior vena cava; 12, com- 
mon iliac veins. (Remaining ref- 
erences not given.) (Holden.) 




Fig. 147. — SuPERPiciAL Veins, Up- 
per Extremity. 



Principal Veins of the Upper Extremity. 
Deep. — ^From the hand and wrist; they form ulnar and ra- 
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dial veins (ninning with arteries of the same name) which 
jj .,MW unite to form brachial veins. 



L^mph 



^Lymph 



vLymph nodes 



Small saphena 
vein 



Great nr 
- Ion t( saph- 
ena vein 



Fig. 148. — Superficial Veins, 
Posterior. 



Fig. 149. — Superficial Veins, 
Anterior. 



The brachial veins in turn unite to form the axillary, and the 
axillary becomes subclavian. 
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The external jugular vein empties into the subclavian at about the middle of 
the clavicula. It is easily seen through the platysma muscle. 

Superficial, — ^From forearm; groups of veins, both anterior and 
posterior, form two, called the basilic and cephalic, which empty into 
the axillary vein. (A median vein in front of the elbow connects 
the basilic and the cephalic, Fig. 147.) 

The subclavian, having gathered blood from the entire upper 
extremity, unites with the internal jugular to form the innominaie 
vein. 

The innominate veins (right and le]t) unite to form the 
superior vena cava, which opens into the right atrium, or auricle 
of the heart (Figs. 131, 150). 

The le]t innominate vein is the longer of the two, since it must 
cross to the right side to join the right vein. 

Veins of the Thorax. 

Blood from all of the intercostal veins (except in the first space) 
finally reaches the great azygos vein, which opens into the superior 
vena cava (Fig. 146). 

The blood of the heart itself is returned directly to the right 
atrium by a coronary vein called the coronary sinus. All other 
thoracic organs return their blood to azygos veins and these to 

superior vena cava. 

Summary. 

The venous blood from all structures above the diaphragm 
(except the heart) is returned through the superior vena cava to the 
right heart (right atrium). 

Principal Veins of the Lower Extremity. 

Deep. — From the dorsum of the foot the veins form the ath 
terior tibial veins; from the sole of the foot, the posterior tibial. 

The tibial veins unite to form the popliteal, which continues as 
the femoral, and these two veins receive others corresponding in 
name to the branches of the arteries which they accompany 
(Fig. 150). 

Superficial. — From the outer part of the foot and leg, by the 
small saphena vein, to the popliteal (Fig. 148). 

From the dorsum and inner part of the foot and leg by the 
great saphena vein to the jemoral, passing through the oval fossa 
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Fig. 150. — Scheme of Superficial Veins in the Right Half of Figure, 
AND Deep Veins in the Left Half. 
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.(saphenous opening) in the fascia lata, below the inguinal ligament 
(Fig. 149). The jcmoral vein becomes external iliac. 




Fig. 151. — Scheme of Formation of Portal Vein, by Veins from Spleen, 
Stomach and Intestines. 



Veins of the Pelvis and Abdomen. 
The pelvic veins empty into the hypogastric, and the hjrpo- 
gastric and external iliac veins unite to form the common iliac. 
The right and left common iliac veins unite to form the inferior 
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vena cava, which runs up in front of the lumbar vertebrae, on the 
right side of the aorta (Fig. 131) and through the diaphragm to 
the heart (right atrium). 

From the abdominal wcUlSj the kidneys and adrenalsj and the 
right ovarian and spermatic veins, to the inferior vena cava. 
The lejt ovarian and spermatic open into the lejt renal vein. 



sup"* v,e 




Fig. 



152.- 



PLACENTA 
-Scheme of Fetal and Placental Circulation (Holden). 



The splenic (or lienal), gastric, and mesenteric veins form the 
portal vein, which is four inches long and enters the liver at the 
transverse fissure or porta (Figs. 113, 151). 

Having been distributed through many fine capillaries in the 
liver substance, the blood leaves the liver by the hepatic veins, 
which open directly into the inferior vena cava. 
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The portal circulation is the circulation of the blood from 
the digestive organs through the liver ^ entering by the portal vein 
and leaving by the hepatic veins. 

Summary. 
Venous blood from all structures below the diaphragm is 
returned through the inferior vena cava to the right heart 
(right atrium). 

The Fetal Circulation. 
Since the child does not breathe before birth, there is at that 
time no reason for sending blood to the lungs for aeration; there- 
fore, in the fetal heart there is an opening called the ovcU joramen 
(or joramen ovale) through which a large portion of the current 
flows directly from the right atrium into the left, instead of going 
around by way of the lungs. This opening is closed soon after 
birth, leaving a depression called the oval jossa (or fossa avails), 
seen in the right atrium and remaining permanently. 

Again, a portion of the current which does flow down to the right ventricle, 
and out into the pulmonary artery, is delivered to the aorta through a short connect- 
ing trunk not far from the heart, called the ductus arteriosus. It closes after birth, 
becoming a short fibrous cord. 

Clinical note. — If for any reason one of these ojjenings should not be closed 
and the venous blood should continue to mix ^\'ith the arterial, a "blue" baby will 
be seen. 

Placental Circulation. 

Since the aeration of the blood cannot take place in the lungs of the fetus, 
another way is provided : — Two special arteries (branches of internal iliacs) cany 
the blfxjd of the child to the placenta, where it mingles with the blood of the mother, 
obtaining oxygen from that source; they are the two umbilical arteries. Their 
bkxxl returns to the child by one umbilical vein, and these three vessels are found 
in the umbilical cord which passes through the umbilicus of the child. Within the 
body the arteries and vein shrink to fibrous cords after birth, the vein becoming 
the round ligament 0] the liver. 



CHAPTER X. 
THE BRAIN AND CRANIAL NERVES. 

The brain* is ovoid in shape, composed of gray cells and 
white fibers, situated within the cranial cavity and continuous 
through the foramen magnum with the spinal cord. 

The surface consists of gray matter and is called the cortex of 
the brain, while the interior is white, with several ganglia imbed- 
ded within it. The surface or cortex of a well-developed brain is 




Fig. 153. — The External Surface of the Brain (Deaver). 

marked by many curved ridges called convolutions , or gyres, the 
number and depth of which correspond with the degree of develop- 
ment, the brain of a new-bom child being comparatively smooth. 

The cortex of the brain has many gray cells and fibers, in 
several layers. By means of the connection of these cells with 
motor tracts in the cord, we may will and perform voluntary 

* A review of pages 94 and 95 is recommended before studying the description 
of the brain. 
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motions; or, through the sensory tracts y we may become conscious 
of sensations. If the cortical ceUs are destroyed, or the connections 
interrupted, no effort of will could cause a muscle to move, and no 
amount of injury could give us pain. 

The white fibers (Fig. 153) connect the cortex with the spinal 
cord; some connect different parts of the brain together. Taken 
together they compose the bulk of the brain itself. 

The brain has four principal parts, the cerebrum, cerebellum, 
medulla oblongata, and pons \'arolii. 




Fig. 154. 
The letters mark the white fibers. They connect the cortex with other parts, also 
different parts of cortex together. Many fibers are seen to pass through the 
basal ganglia. The Roman numerals indicate nerves. (Brubaker, after Starr.) 

The cerebrum is the largest division and occupies nearly the 
whole cranial vault. It is divided into two hemisphereSy right and 
left, by a longitudinal fissure. At the bottom of this fissure white 
fibers arc seen to pass from one side to the other, thus forming a 
transverse commissure, connecting the hemispheres, and called the 
corpus callosum (Fig. 155). Each hemisphere is marked off into 
lobes; the principal ones being the jrontaly parietal, occipital, and 
temporal. The principal fissures between the lobes are: the fissure 
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of Rolando between the frontal and parietal, the parieio-occipital, 
between the parietal and occipital, and the fissure of Sylvius^ 
between the temporal lobe below and the frontal and parietal 
above it. 

Important note. — The fissure of Rolando is often called the central fissure, and 
the convolutions in front of and behind it, are called the central convolutions. 

Within the white substance of the hemispheres are the largest 
gangha in the brain, and since they are situated near the base, 
they are called hasal ganglia. They are the optic thalamus, the 
lentijornt nucleus, and the caudate nucleus. The white matter 




Fig. 155. — Median Surface of a Hemisphere, showing Third and Fourth 
Ventricles; also the Corpus Callosum Divided, and the Struc- 
ture OF the Cerebellum with the Pons in Front of It (Deaver). 

between the optic thalamus and the other two, constitutes the 
internal capsule. Here are the fibers which connect the centers in 
the cortex with those in the spinal cord; hence the importance of 
this region. 

The hemispheres are not solid, but each encloses a cavity 
called the lateral ventricle, shaped like the italic letter / with a 
projecting arm at one side. The extremities of the ventricle are 
called horns; the anterior horn being in the frontal lobe, the pos- 
terior horn in the occipital, and the lateral or descending horn in 
the temporal lobe. The great ganglia of the brain are in the 
floor of the lateral ventricles. 
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There are certain other basal ganglia which are imjx)rtant although smaller 
in size. The geniculate bodies are connected with the thalami. The quadrigemimil 
bodies are above the jwns. • 

The cerebellum, or little brain, also consists of white matter 
covered with gray. It has two hemispheres (situated in the 
cerebellar fossae of the occipital bone) which are not definitely 
separated like the hemispheres of the cerebrum, but are connected 
by a median portion called the vermis, or worm. The convolu- 
tions are but slightly curved and 
are called ridges, and the furrows 
are very deep; a section shows 
that they are so arranged as to 
resemble the branches of the tree 
csMed arbor vikB (Fig. 154). 

The medulla oblongata is be- 
neath the cerebellum, resting in 
front of the foramen magnum. 
It is really the upper enlarged 
portion of the spinal cord and, like 
it, is white externally and gray 
within. 

Its anterior columns are called 
the pyramids (or pyramidal tracts), 
and consist of motor fibers pass- 
ing down from the brain. Most 
of the fibers of each pyramid cross 
to the opposite side, appearing to 
interlace in the median fissure (the 
decussation of the pyramids), going 
to form the crossed pyramidal 
tracts; the others cross, a few at a 
time, lower down in the cord. 
Thus it is that all the motor fibers coming from one side of the brain 
pass to the other side of the cord, and this is the explanation of 
paralysis of one side of the body, following injuries of the other 
side of the brain. 

The posterior columns of the medulla contain sensory fibers 
going up to the brain, while the lateral tracts contain both motor 




Fig. 156. — The Pons and Me- 
dulla. 
I, 2, 3, Structures belonging to cer- 
ebrum; 4, crura of cerebrum; 

7, pons Varolii; 9, 10, 11, 13, 
14, lateral surface and mem- 
branes of medulla; 7, p\Tamid; 

8, decussation of pyramids; 12, 
anterior median fissure; 13- 
27, cranial nerves; 28, 29, ist 
and 2d spinal nerves (Holden). 
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and sensory fibers (like the cord). Most of the sensory fibers also 
cross at the different levels. , 

The most important nerves of the body are connected with the 
centers, or cells, in the medulla. 

The pons Varolii, or bridge of Varolius, is situated in front of 
the medulla, below the cerebrum and cerebellum, and so named 
because fibers run through it from all three of the other parts of 
the brain, as though it were a bridge between them. 




Fig. 157. — The Ventricles, showing Basal Ganglia in the Floor op the 
Lateral Ventricles (Hirschfeld and Leveille). 

a, Anterior portion of corpus callosum; 6, caudate nucleus; c, location of 
lentiform nucleus; dj optic thalamus; hy ij quadrigeminal bodies; gy third 
ventricle; Oy fourth ventricle; />, medulla. The fifth ventricle is in front of e. 

Two large nerve bundles are seen diverging from the anterior border of the 
pons, the crura of the cerebrum (often called peduncles). They contain all of the 
motor and sensory fibers of the cerebrum which pass through the pons, to or from 
the cord. The fibers to and from the cerebellum form peduncles oj the cerebellum, 
smaller in size. 

The Five Ventricles of the Brain. 
The two lateral ventricles have been mentioned. The third 
ventricle is between them, and the fourth ventricle is behind the 
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third, being in the medulla and pons; it is the upper expanded 
portion of the canal of the cord. Some of the most important 
nuclei or centers of the body are imbedded in the floor of the 
fourth ventricle. Each lateral ventricle communicates with the 
third through an opening called the foramen of Munro; the third 
communicates with the fourth through the aqueduct of the cerebrum 
(aqueduct of Sylvius) which is a slender canal running through the 
crura and pons; and the fourth ends in the central canal of the 
cord. All these spaces are therefore continuous, and they contain 
a thin serous fluid. 

The so-called fifth ventricle is not a portion of the general cavity — not a true 
ventricle. It is a narrow space in front of the third, having no opening whatever. 

Clinical note. — Hydrocephalus is caused by an accimiulation 
of fluid in the ventricles, enlarging them and pressing upon the 
brain substance, and consecjuently upon the bones of the skulL 
It is very Ukely to occur in children who have rachitis, or "rickets." 

Functions of the Brain. 

The cerebrum presides over all conscious acts, and recognizes 
all sensations. The anterior portion of the frontal lobes is said to 
be the region of mental activity or the seat of the intellect. 

The cerebellum is necessary to a sense of equilibrium of the 
body. Without it the power of keeping one's balance is absent, and 
one cannot walk in a straight line, or without staggering. It is 
also necessary to the sense of hearing. 

The medulla oblongata contains many important centers. 
Among them are those for the nerves of the heart and lungs, which 
constitute the "vital knot," since they are absolutely necessary to 
life. 

The connection between certain areas of the brain cortex and 
certain parts of the body has been determined, and their definite 
control over those parts has been demonstrated. For instance, 
in the lower convolutions of the frontal lobe are the centers which 
control the muscles of speech (Broca's convolution is the third left 
frontal). The centers for face muscles and those for the handy 
forearm^ and arm are in the central convolution in front of the 
fissure of Rolando; Ukewise the centers for the special senses are 
fairly well known, — as for vision in the occipital lobe; for taste in 
temporal; for touch in the parietal; and for hearing in the tem- 
poral and frontal. 
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The Membranes of the Brain. 

These are three in number, the dura mater, the arachnoid, 
the pia mater, like those of the cord, and continuous with them. 

The dura, firm, white and tough, lines the entire skull. It 
has a number of meningeal arteries branching in its substance 
for its own nourishment and the nourishment of the skull bones 
(since it is their internal periosteum). It sends layers between 
the large divisions of the brain, — one between the hemispheres 
of the cerebrum is called the falx cerebri^ and one stretched over 




— First, olfactory 



— * Second, optic 



Third, oculo-motor 
Fourth, pathetic 
Fifth, trifacial 
Sixth, abducens 
Seventh, facial 
Fighth, auditory 
Ninth, glosso-pharyngeal 
Tenth, vagus 
Eleventh spinal accessory 



Twelfth, hypoglossal 



Fig. 158. — Base of Brain and Cranial Nerves, showing Relation of the 
Pons, Medulla, and Cerebrum (Monat and Doyen; Bnibaker). 

the cerebellum is called the tentorium cerebelli. They support the 
weight of portions of the brain in different positions of the head. 

The dura also presents several large veins called sinuses which 
collect the blood from the brain. The largest are the sagittal 
{longitudinal) running from front to back in the median line, and 
making grooves in the frontal, parietal and occipital bones, and 
the two transverse sinuses {lateral) right and lejt (grooving the 
occipital and temporal bones). 

The blood is finally gathered by the transverse sinuses, which 
end in the internal jugular vein at the jugular foramen. 
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Surgical note. — The transverse or lateral sinus lies partly in 
a deep groove on the mastoid bone (sigmoid groove) and this adds 
to the gravity of operations in the mastoid region. 

Inflammation of the membranes is meningUis. 

CRANIAL NERVES. 
There are 12 pairs of cranial nerves. They are seen at the 
base of the brain and leave the skull through various foramina in 
the cranial bones. Some are nerves of motion, some of sensation 
and some are mixed (Fig. 158). They are named as follows: 



1. Olfactory. 

2. Optic. 

3. Oculo-motor. 

4. Troclear, or pulley nerve. 

5. Trifacial, or trigeminus. 

6. Abducens. 



7. Facial. 

8. Acoustic or auditory. 

9. Glosso-pharyngeal. 

10. Vagus, or ^neumo gastric. 

11. Spinal accessory. 

12. Hypoglossal. 

The first, or olfactory 
(Fig. 158), is the nerve of 
smell. Being sensory it 
is traced toward the brain. 

Minute nerves from the 
upper part of the nasal mu- 
cous membrane pass up through 
the sieve-like plate of the eth- 
moid bone and enter the dljac- 
tory bulb; from the bulb pro- 
ceeding in a soft band of fibers, 
called the olfactory tract, to the 
brain, most of them finally 
reaching the temporal lobe, 
the center for the sense of smell, or the auditory center. 

It 




Fig. 159. — Nerves of the Orbit. 
I, Optic nerve; 2, oculo-motor (3d); 5, ab- 
ducens (6th). Other figures mark various 
branches. 10, ciliary ganglion (Sappey). 

where thev end in 



The second, or optic (Fig. 159), is the nerve of vision, 
begins in the retina. 

The retinal fibers are gathered to form the nerve, which passes through the optic 
foramen into the cranial ca\'ity. The two optic nerves meet above the body of 
the sphenoid bone, and most of the fibers cross each other there, forming the 
optic commisstire (or chiasm), and then proceed to the occipital lobes, where they 
end in the visual centers. 

The third, or oculo-motor (Fig. 159), is the mover of the eyes. 
It proceeds from the base of the brain and enters the orbit, to sup- 
ply four of the muscles of the eyeball, and also the elevator of the 
upper lid. (Eye muscles thus supplied: Superior, inferior, and 
external rectus, and inferior obHque.) 
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The fourth, or trochlear nerve, is so called because it supplies 
the muscle which rolls the eye (the superior oblique muscle; 
the tendon passes through a loop and bends around Uke the rope 
on a pulley or trochlea). 

The fifth, or trifacial (trigeminal), is the great sensory nerve 
of the face, nose and throat. Some motor fibers for muscles of 
mastication accompany the sensory fibers and thus there are said 
to be two roots; sensory and motor. 

The sensory root has a large ganglion, semilunar (or Gasserian) ganglion, 
and in front of this it is in three divisions, called the ophthalmic, maxillary, and 
mandibular nerves. The ophthal- 
mic nerve enters the orbit and is 
the nerve of sensation to the 
structures contained therein; also 
to the eyeUds and side of the nose. 
The maxillary nerve crosses the 
floor of the orbit and appears on 
the face at the infraorbital fora- 
men. It is the nerve of sensation 
for the upper teeth and the cheek 
and temple. The mandibular 
nerve is in the zygomatic fossa, 
and is the nerve of sensation for 
the lower teeth and structures of 
the lower jaw and the temple. 
The motor root joins this branch to 
supply the muscles of mastication. 

The nerve of the sense of 
taste, called the lingual (or gusta- 
tory) y accompanies the mandibular 
nerve from the anterior two-thirds 
of the tongue. 

Five independent ganglia are 
connected with the trifacial nerve: the ciliary, with the ophthalmic branch (in 
the orbit) ; spheno- palatine, or Meckel's ganglion with the maxillary branch in the 
spheno-maxillary fossa; the otic ganglion, with the mandibular branch (in the 
zygomatic fossa); the submaxillary ganglion, with the lingual or gustatory 
nerve, and the semilunar (or Gasserian) ganglion already mentioned, through 
which all of the sensory fibers pass. The latter is in the cranial cavity, resting 
on the temporal bone. 

Surgical notes. — Facial neuralgia is sometimes so severe and intractable 
that the semilunar ganglion is removed by the surgeon. This interferes with sen- 
sation of the face, but not with motion. 

Three sensitive points on the face where three sensory branches of the trifacial 
come through foramina: the supraorbital foramen, for the supraorbital branch of 
the ophthalmic; the infraorbital foramen for the infraorbital branch of the maxillary ; 
the mental foramen for the mental branch of the mandibular. Section of these 
nerves is sometimes done for facial neuralgia. 




Fig. 160. — The Distribution of the Three 
Divisions of the Fifth Nerve (Leidy). 
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The sixth, or abducens, is a motor nerve, supplying the 
external rectus muscle which turns the eye outward or abducts it. 

The seventh, or facial (Fig. i6i), is a motor nerve. It passes 
through the channel in the petrous bone called the facial or 
Fallopian canal ^ which brings it close to the middle ear. Emerging 
from the skull it passes forward through the parotid gland, and 
divides into many branches supplying all the muscles of expression. 

If this nerve is paralyzed the side of the face supplied by the injured nerve droops 
and is useless and the eye cannot be closed. The face will be drawn toward the un- 
injured side by the opposite nerve. 

The eighth, or audi- 
tory (acoustic), is a sen- 
sory nerve. It has two 
portions, — the cochlear , 
or proper nerve of hear- 
ing, and the vestibular, 
or nerve of equilibration. 
Both pass from the inter- 
nal ear through the in- 
ternal auditory canal to 
the medulla. 

The ninth, or glosso- 
pharyngeal, is a mixed 
nerve. The motor fibers 
pass from the medulla 
through the jugular fora- 
men and supply the mus- 
cles of the tongue and phar}Tix, as its name suggests. The sen- 
sory fibers convey sensations of taste from the tip and back part 
of tongue. Bitter things are especially appreciated by the glosso- 
pharyngeal. 

The tenth, or vagus (pneumogastric), is a mixed nerve. It 
passes from the medulla through the jugular foramen. 

Branches. — Lar}Tigcal to larynx; pharyngeal to pharynx, 
cardiac to the heart; pulmonar}' to the lungs, and others, indirectly, 
to the stomach, Hver, spleen and intestines. It is the nerve by 
which we breathe; it regulates the action of the heart and the act 
of swallowing; it is the sensor}- nen-e of the larynx. 




Fig. i6i. 

The figures mark the branches of the seventh 

or facial nerve (Holden). 
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The eleventh, or spinal accessory, is traced from the medulla 
through the jugular foramen with the ninth and tenth. It supplies 
the stemo-mastoid and trapezius muscles with motor nerves. (A 
portion of it is accessory to the vagus.) 

The twelfth, or hjrpo-glossal (under the tongue), supplies the 
muscles of the tongue and those connecting it with the jaw and 
hyoid bone; also the ribbon muscles. 

Summary. 
The nerves of the cerebro-spinal system are distributed to 
all voluntary muscles, and to all sensitive structures, as skin, mucous 
membranes, lining of joints, and periosteum. They are the 
nerves of conscious life. 



cranial nerve supply to certain muscle groups. 



Region. 


Muscles. 


Name. 


Head 


Of scalp and face, 


Facial; or 7th cranial. 




Of tongue, 


Hypo-glossal, or 12th cranial. 




Of mastication, temporal. 






masseter, 






buccinator, 






two pterygoids. 


Trigeminal, or 5 th cranial. 




The digastric assists in mastica- 






tion, 


5 th and 7th cranial. 




Of the orbit, inferior oblique. 






levator palpebrse 






superior rectus. 






inferior rectus, 






internal rectus, 


Oculo-motor, or 3d cranial. 




external rectus, 


Abducens, or 6th cranial. 




superior oblique. 


Trochlear, or 4th cranial. 


Neck, lateral 


Stemo-mastoid. 




" posterior. . . 


Trapezius, 


Accessory, or nth cranial. 


" anterior 


Below the chin. 


Hypo-glossal, or 12th cranial. 


Pharynx, 






Larynx, 






Esophagus 




Vagus, or loth cranial. 




The pharynx has also fibers 


Glosso-pharyngeal, or 9th 




from 


cranial. 



CHAPTER XI. 

SYMPATHETIC NERVES AND LYMPHATICS. 

THE SYMPATHETIC DIVISION OF THE NERVOUS SYS- 
TEM (SYMPATHICUS). 

Nerve stimulus to the internal organs and to all involuntary 
muscle fibers is conveyed by sympathetic nerves. They are also 
found in the coats of blood-vessels. The nerve tissues of this 
division are mostly gray and the fibers are non-medullated. The 
system consists of many ganglia connected together with nerve 
trunks, and having branches or nerves which run to various organs 
and communicate freely with the cerebro-spinal system. 

About 22 pairs of sympathetic ganglia are arranged in two 
chains situated within the body, at the sides of the vertebrae, and 
connected below in front of the coccyx. 

The branches from these various ganglia form plexuses which 
follow the course of arteries, supplying the viscera and also the 
cells of secreting glands. They also supply the vaso-motor nerves 
to the walls of arteries, to control the size of the vessels by causing 
them to contract or dilate. 

Clinical note. — ^The effect of vasomotor action may be seen 
when a ver}' cold substance is applied to the skin. The cutaneous 
vessels contract, the blood is driven out, and the skin is white. 
The opposite condition is caused by heat. The vessels dilate, 
the blood flows in, and the skin is red. 

Another example of dilated vessels is the condition known as 
'^blushing.'' 

Special branches from cervical sympathetic ganglia accompany 
arteries to the larynx and pharynx, thyroid body, and heart. 

Special branches from thoracic sympathetic ganglia accompany 
arteries to lungs, esophagus, stomach, liver, spleen, and other 
abdominal viscera. The branches passing through the diaphragm 
to abdominal viscera are called splanchnic nerves — three on each 
side. 
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Special branches from /wwftar sympathetic ganglia accompany 
arteries to kidneys and pelvic organs. 
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Fig. 162. — Principal Ganglia and Plexuses of the Sympathetic System 

(Morris). 
13 
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Special branches from the sacral s>'mpathetic ganglia ac- 
company arteries to the pelvic organs. 

The most important plexuses are the cardiac and the pubnonary 
in the thorax, the celiac (solar) in the abdomen, and the hypo- 
gastric in the pelvis. 

The cardiac plexus lies imdemeath and behind the arch of 
the arota. Its branches supply the heart and lungs, following the 
coronary and pulmonary arteries. 

The celiac (or solar) plexus is in the abdomen, in front of 
the aorta, at the beginning of the ceUac artery. It contains two 
large ganglia, — the right and left celiac {semilunar) ganglia. This 
plexus controls the vessels and muscular coats of the abdominal 
viscera; it has been called the abdominal brain. Thus it may be 
understood how a severe blow over the plexus would produce a 
very widespread and serious result. 

The hypo-gastric plexus is in front of the fifth lumbar vertebra 
and divides to form the right and left pelvic plexuses, which are 
distributed to all of the pelvic viscera along with branches from 
the sacral ganglia and lumbar-spinal nerves. 

Notes. — Certain cardiac branches from the cer\'ical ganglia descend to the 
thorax, entering the cardiac plexuses and supplying the heart and lungs. Certain 
branches from the thoracic ganglia form splanchnic nerves which descend to the 
abdomen, entering the celiac plexus and celiac ganglia, and supplying digestive 
organs. Certain branches from the lumbar ganglia descend to the hypogastric 
plexus to enter the pelvic plexuses^ supplying pelvic organs. 

Certain forms of reflex action are associated with the sympathetic system. 
Examples: Exposing the eye to a strong light causes tears to flow. The presence 
of savory food in the mouth increases the quantity of the saliva. Even the thought 
of food will do the same. (Think of a lemon.) 

Summary. 
The sympathetic nerves supply all involuntary muscles, the 
coats of blood-vessels and the cells of secreting glands. They are 
the nerves of unconscious life, as the cerebrospinal nerves are the 
nerves of \'oluntar}' and conscious life. 

THE LYMPHATIC SYSTEM. 

This system pcnades the entire body, for the circulation of a 
nutritive fluid derived from the blood. It is by this means that 
the foods which have been absorbed from the digestive organs 
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and poured into the blood, are separated out for the use of the 
tissues and conveyed to them. 

The fluid is lymph. It is clear, thin, and watery, containing 
nutritive material and also some waste substances, and it occupies 
tiny channels around the blood-vessels and in the tissues, which are 
lymph-vessels or lymphatics^ and which pass through lymph-nodes 
or lymphatic glands, arranged in definite groups in various 
parts of the body. 

The lymphat- 
ics are minute, 
transparent vessels 
with many valves. 
They are found in 
nearly every tissue, 
following the gen- 
eral course of the 
veins. 

The largest 
lymph-vessel is 
called the thoracic 
duct (Fig. 163). It 
is about 18 inches 
long, having an av- 
erage diameter of a 
goose-quill. It be- 
gins at the second 
lumbar vertebra, in 
a h'ttle pouch called 
the receptacle of the 
chyle (or receptacu- 
lum chyli) and runs 
up behind the aorta, through the diaphragm; then continues 
through the thorax, bending to the left to open into the subclavian 
vein, at the junction with the left internal jugular. Thus the 
lymph and chyle join the current of venous blood on its way to 
the heart for circulation and distribution. 

Lymph-nodes, or lympathic glands, are round or oval reddish 
bodies varying in size (in health) from a pinhead to a small pea 




Fig. 163. — Lymphatic Vessels and Nodes. 
I and 2 are portions of the Thoracic Duct (Holden). 
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or bean. They intersect the IjTnphatics at various points. In 

certain diseased conditions they 



^'< 
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- Lympiii- 



Small uipht^mi 
vein 




Groa OF 



Fig. 164. — The Lymphatics and Lymph-nodes of the Lower Extremity. 

become enlarged, and on this account their situation and con- 
nections are important. 
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PRINCIPAL GLANDS OR NODES. 
Below the Ddvphragm. 
Lower Extremity. — Popliteal, in the popliteal space, inguinal 
at the oval fossa and along the inguinal ligament (Fig. 164). 

Pelvis: External and internal iliac, with the external and 
internal iliac vessels. 

Abdomen : Mesenteric, between the layers of the mesentery; 
lumbar, in front of the aorta and vena cava. 

Above the Diaphragm. 

Upper Extremity. — Epitrochlear, above the internal epi- 
condyle; axillary, under the axillary walls, and clavicular, along 
the subclavian vessels. 

Head: Occipital, helow the occiput; auricular, behind the ta,T; 
parotid, upon the parotid gland; submaxillary, under the angle 
of the jaw. 

Neck: Superficial cervical, near the external jugular vein; 
deep cervical, with the large vessels (carotid arteries and internal 
jugular vein). 

Thorax: Mediastinal, with the vessels in the mediastinum; 
bronchial, with bronchial tubes and vessels. 

DIRECTION OF THE LYMPH STREAM. 
Below the Diaphragm. 

From the lower extremity up through the saphenous and inguinal glands 
to the external iliacj and thence to the lumbar glands. 

From the buttock and anterior parts of the genital organs to the inguinal, 
external iliac, and thence to the lumbar glands. 

In the deeper parts of the genital organs to the internal iliac, and thence 
to the lumbar glands. 

From the pelvic organs or viscera to the internal iliac, and thence to lumbar 
glands. 

The ovaries, tubes, and fundus of the uterus send their lymph directly to 
the lumbar glands, instead of first through the internal iliac. 

From the abdomen, lymph from the abdominal walls flows to lumbar 
glands (sometimes indirectly) also from the kidneys and adrenals to the lumbar 
glands. 

From intestines through mesenteric glands to the thoracic duct; and from 
all remaining organs to the thoracic duct (except upper surface of the liver). 
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All lymph which flows through lumbar glands runs to the thoracic duct, 
and through it into the left subclavian vein. 

Note. — The lymphatics in the mesentery, coming from the small intesHne, 
convey not only lymph but chyle also, which is light in color and gives to them 
a milky appearance, therefore their name, lacteals (Fig. 165). 

Above the Diaphragm, Left Side. 

From the left upper extremity through axillary and subclavian glands to 
the deep cervical glands, thence to thoracic duct. 

From left head and neck, superficial: face and scalp, to occipitaly submaxillary, 
superficial cervical, and then deep cervical glands. Deep: face, throat and neck 
to deep cervical glands and thence to thoracic duct. 

From the left thorax, walls and viscera (including left half of heart) to 
thoracic du^t. 



...rfrrf?' 








Lscteals 



Veins 
(nr blood- 
ve.ssels) 



Above the Diaphragm, 
Right Side. 

From the right upper ex- 
tremity through ctxillary, sub- 
clavian, and deep cervical 
glands to the right lymphatic 
duct (Fig. 166). 

From the right head and 
neck through occipital, sub- 
maxillary superficial and deep 
cervical, to right lymphatic duct. 

From the right thorax, 
walls and viscera (including 
right half of heart), to right 
lymphatic duct. 



The right lymphatic 
duct is a short vessel, 
half an inch in length, 
which opens into the 
right subclavian vein at the junction with the right internal jugular. 



Fig. 



165. — Lacteals and Mesenteric 
Glands (Morris). 



Summary. 

The right lymphatic duct gathers lymph from the right 
upper extremity, right head, neck, thorax, and thoracic viscera, 
and the upper surface of the liver. 

The thoracic duct gathers lymph from all other parts of the 
body, — that is, the left side above the diaphragm, and all parts 
below, the diaphragm, except the upper surface of the liver. The 
two ducts empty into the two subclavian veins, and thus the 
lymph joins the blood current. 
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Lymphatics of the mammary 

empty into superficial and deep ax- 
illary glands; a few pass through 
the chest wall to mediasiinal 
glands, and those of the nipple 
and areola of the two sides com- 
munkate with each othcn 

Clinical notes. — Certain 
conditions of disease in an organ 
or tissue are follow^ed by enlarge- 
ment of the nearest glands which 
receive IjTnph from that part. If 
the disease be not arrested, the 
glands next in order will suflferj 
and the next, and the next. 

Disease of the mammar}' 
gland will cause swelling, first, of 
the superficial glands under the 
border of the pectoral muscle, 
and later of the deep axillary and 
clavicular glands. 

Disease of the tonsils will 
affect the submaxillary and cer- 
vical glands. 

Disease of the pharyiiXj the 
conical glands* 

Disease of the lar^Tix will 
affect the cervical glands, and 
may affect the mediastinal and 
bronchial glands. 

Disease of the upper extrem- 
ity will cause swelling of the 
axillary glands. 

Disease of the lower extremity 
will affect the saphenous group 
and the inguinal. 

Disease of the external gen- 
ital organs and lower end of 
vagina wiff affect the inguinal 
glands along the inguinal liga- 
ment. 

Disease of the neck of the 
womb (cervix uteri) will affect f/iac 



gland. ^Most of these 
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166. — Lymphatics ai^d Nodes 
or Upper Exthemity. 
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glands, while disease of the body of the womb (fundus uteri), or 
of ovaries and tubes, vdVL affect lumbar glands. 

The transmission of the causes of disease from one organ to 
another by the hinpathics is called metastasis^ often seen to follow 
a malignant growth. 



CHAPTER XII. 

THE SKIN, MAMMARY GLANDS, AND ORGANS OF 
SPECIAL SENSE. 

The skin, or integument, is the elastic and protective 
covering of the body. It is also a very important organ of ex- 
cretion, second only to the kidneys, and it is the organ of the 




Fig. 167. 

Showing the layers of the skin (greatly magnified) , with the sweat glands and oil 

glands, and a hair in its follicle (Bnibaker). 

Special sense of touch. It consists of two layers, a deep one called 
the corium, and a superficial one called the epidermis. 

The corium is the sensitive vascular layer, being richly supplied 
with vessels and nerves. It is covered with tiny projections called 
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papillae, arranged in rows forming ridges, which are circular 
on the front of the finger tips. It is a remarkable fact that no 
two fingers or toes are alike in this respect, hence the thumb- 
mark is a means of identification. 

The epidermis (or cuticle) completely covers the corium. It 
consists of layers of cells without vessels or nerves, and conse- 
quently it is not sensitive and does not bleed, as may be seen 
when it is separated in a bUster. The deep layers of the epidermis 
contain the coloring matter or pigment of the skin, which comes 
away with a bUster. 

The surface of the epidermis is continually wearing away and new layers of 
epithelial cells are exposed, to become dry and scaly, and to be shed in their turn. 
It varies in thickness according to the degree of friction, or pressure, or exposure 
which it encounters. Witness the palms of the hands, and the soles of the feet. 

The glands of the skin are in the corium, and their ducts pass 
through the epidermis. They are of two kinds, — the sebaceous 
glands which secrete an oily or sebaceous substance to render 
the skin soft and pliable, and the sweat glands (sudoriferous glands). 
The sweat glands have an important use in excreting waste 
material from the blood; and by providing moisture on the surface 
for evaporation they aid in regulating the temperature of the body. 
Thus the "activity of the skin" really means the activity of the 
glands, and is essential to the perfect health of the body. With 
an ordinary magnifying glass the droplets of sweat may be seen 
in the mouths of the sweat glands, upon the ridges. 

Ear wax, or cerumen, is secreted by speciaUzed glands in the 
skin of the auditory canal. 

The appendages of the skin are the glands already mentioned, 
the nails, and the hairs. The latter two belong to the epidermis. 

The nails give protection and add power and ease in using 
the digits. Their roots are imbedded in folds of skin. The 
white semicircle at the root is called the lunula (little moon.) 

The hair is distributed over the greater part of the surface 
of the body, being conspicuous on the scalp. Each hair grows 
from a minute papilla in the bottom of a depression, or hair fol- 
licle, which incloses the root. The blood-vessels do not run be- 
yond the papilla, and of course there are no nerv^es. The color- 
ing matter is in the interior of the hair shaft. The hairs lie 
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obliquely on the skin but may be made to stand erect by the 
contraction of a tiny muscle bundle placed at the root of each one. 
These are the erectors of the hairs. It is their action which gives 
the appearance called "goose-flesh." The softness and the gloss 
of hair are due to the oil which is poured into the follicles by 
the oil glands. 

The fine hair on the skin of the new-bom child is called lanugo. 
It begins to grow at about the fifth month. 



Areola 




Fig. i68. 
Showing enlarged milk ducts during lactation (Morris). 

THE MAMMARY GLANDS. 

The mammary glands are placed between two layers of 
superficial fascia in front of the thorax. They consist of Uttle 
tubes, lined with peculiar cells, which are capable of secreting 
milk from materials contained in the blood, and which are grouped 
in small lobules held together by connective tissue and imbedded 
in adipose. The tubes unite to form a few straight milk ducts 
which approach the nipple and open at its summit. The nipple 
is surrounded by a ring of darker modified skin called the areola. 
During pregnancy it has a deeper color, which becomes permanent. 
A secondary areola may form during pregnancy. 
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Fossa 



HeUx 



Antiheiiz 



Mammary abscess is caused by infection through a break or 
fissure in the skin of the nipple, the pus forming between the 
lobules of the gland. Post-mammary abscess is in the fascia behind 
the gland. 

ORGANS OF SPECIAL SENSE. 
The special senses are totu:h, taster smelly hearing, and sight. 
The skin, the tongue, and the nose, or the organs of touch, 
taste, and smell, are already described. There remain the ear 
and the eye. 

THE EAR. 
It has three divisions, — external, middle, and internal. 

The external ear 
is that part which is 
outside of the skull. 
The expanded portion, 
mostly of cartilage cov- 
ered with skin, is the 
auricle, and the open- 
ing in the auricle leads 
to the external auditory 
canal (or meatus) which 
is I J inches in length, 
and formed partly by 
the cartilage of the au- 
ricle and partly by the 
temporal bone. It 
curves slightly upward, 
and then downward and 
forward. It is important to remember the length and direction 
of this canal. The membrane at the bottom of the canal is called 
the membrana tympani, or membrane of the drum (Fig. 170). 

The middle ear is the tympanum, or drum. It consists of a 
small cavity in the petrous bone, on the inner side of the membrane 
of the drum. Its height is barely half an inch, and the other 
measurements are smaller still. It contains the little bones and 
forms a portion of the auditory tube (Fig. 170). 

The auditory (or Eustachian) tube begins in the wall of the middle ear and 
ends as a roll of cartilage opening into the pharynx. 
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Fig. 169. — The External Ear (Morris). 
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The tjnaipanum is really an air chamber, since it communi- 
cates with the throat by the auditory (or Eustachian) tube, and 
both tube and tympanum are lined with a continuation of the 
same mucous membrane. An opening at the back of the tym- 
panum leads into the mastoid antrum, and through this, inflamma- 
tion of the middle ear frequently extends to the mastoid cavities. 

Two openings lead from the tympanum to the internal ear, — 
the oval (or vestibular) window and the round (or cochlear) 
window. 



ScmlcirruTnT 
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Fig. 170. — The Ear (Morris). 



The internal ear is still more deeply situated in the petrous 
bone. It is extremely compUcated, and well named the labyrinth. 
One portion is in the shape of three semicircular canals ; another 
resembles a snail-shell in form and is called the cochlea, and both 
conmiunicate with the vestibule which is between them. 

The cochlea communicates with the tympanum by the (round) 
cochlear window^ and the vestibule communicates with the tym- 
panum by the (oval) vestibular window. 
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Ossicles. — ^A chain of three ossicles (or little bones) is sus- 
pended across the tympanum, — the malleus, incus, and stapes. 
The malleus (or hammer) is attached to the membrane of the 
drum, the incus (or anvil) comes next, and then the stapes (or 
stirrup) with its base fitting the oval window of the middle ear. 
Any vibration of the membrane of the t}Tnpanum is at once trans- 
mitted by this chain of bones across the t\Tnpanum, and through 
the oval window to the nen-es of the internal ear. 

Ner\ts of the Internal Ear. 

The cochlear division of the auditory nerve is the true nerve 

of hearing. Its terminal filaments are \\'ithin the cochlea; they 

receive impressions transmitted by the \'ibrating chain of bones in 

the tympanum through the oval window, and conduct them to the 

brain. The vestibular division of 

the auditor}' ner\'e is distributed 

in the semicircular canals; it is 

not concerned in hearing, but is 

necessary to the power of pre- 

sen-ing equilibrium in standing, 

walking, etc. A person in whom 

this nen'e has been destroyed 

Fig. 171.— Bones OF THE Ear cannot walk steadily, and is 

(Moms;. ^^^ subject to sea-sickness. 

Summary. — The function of the external ear is to gather and 

direct the sound waves into the auditory canal. In the middle 

ear (or tympanum) the vibrations of the membrane of the tympanum 

are transmitted to the oval \\indow; while in the itUernal ear (or 

labyrinth) the auditor}' ner\'e is stimulated by these vibrations 

and transmits them to the brain, whereby the sense of hearing is 

excited, or of equilibrium — probably both. 

THE EYE. 
The eyeball is in the orbital fossa. It is a sphere or globe 
having for its surface three layers called the coats or tunics of 
the eye, — namely the sclera and cornea (fibrous), the choroid and 
iris Avascular), and the retina (nervous). They contain three 
transparent structures, — the aqueous humor, crystalline lens and 
vitreous body. 
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The sclera is the "white of the eye." It is dense and tough, 
protecting the more delicate structures within. One-sixth of the 
surface of the ball in front is occupied by the cornea instead of 




Ciliary muscle 



Fig. 172. — A Section of the Eye (Holden). 
I, Anterior chamber; 2, posterior chamber. The aqueous humor occupies the 

two chambers. 

the sclera, and this also is dense and tough, but transparent for the 
admission of light. It is the most prominent part of the eyeball, 




Nerves 



Fig. 173. — The Choroid and Iris (Holden). 

and its convexity may be seen by looking across an eye from the 
side. The junction of the cornea with the sclera resembles the 
fitting of a watch-crystal in its case. 
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Macula 



The choroid. — The middle coat, next to the sclerotic, is neither 
dense nor tough, but is maxie up of fine tissue fibers bearing a very 
delicate and close network of blood-vessels. It is the vascular 
coat of the eye, and Unes the sclera, but not the cornea. Many 
pigment cells are contained in the choroid coat, giving to it a deep 
brown color so that it makes a dark chamber of the eye. 

The iris. — There is no choroid behind the cornea. Its place 
is taken by the iris, which resembles a circular curtain attached 
by its edge to the choroid, and having a round aperture in the 
center called the pupil or the "star of the eye." It contains a 
network of fine vessels and pigment cells, but varies in color. 
It has muscular fibers arranged in two sets, — circular, or ring 
fibers, and so-called radiating, or straight fibers. The circular 

fibers surround the pu- 
pil. Thus, when they 
contract, as in a bright 
light, they diminish its 
size. The straight 
fibers run from the out- 
er border of the iris 
toward the pupil, and 
therefore when they 
contract they act upon 
the margin to enlarge 
the opening. Briefly, 
the pupil is contracted by the circular fibers, and dilated by the 
straight or radiating fibers, thus regulating the amount of light 
admitted within the eye. 

The retina is the innermost coat, within the choroid. This is 
a very delicate structure in which are the beginnings of the optic 
nerve fibers. It is the coat which is essential to vision — ^no retina, 
no vision. Like the sclera and choroid, it is incomplete in front. 
From the cells in the retina delicate fibers are prolonged and 
gathered together to make the optic nerve, which pierces the 
choroid and the sclerotic, passes through the optic foramen of the 
orbit, and thence back to the brain. The optic disc is the spot 
where the optic nerve leaves the retina. 




Fig. 



174. — The Retina as seen with the aid 
OF THE Ophthalmoscope (Morris). 



The nerve cells of the retina receive stimulus from the rays of light which enter 
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the eye. The nerve fibers simply transmit this stimulus to the brain. Since the 
optic disc is a collection of fibers only, it is not sensitive to light and is, literally, 
a blind spot in the retina. 

The vitreous body is glass-like, as its name signifies, both in 
appearance and transparency. It consists of a jelly-like sub- 
stance contained in a hyaloid membrane within the three coats, 
and it transmits and directs the rays of Ught to the retina, also 
preserving the shape of the eyeball. 

The crystalline lens is situated immediately in front of the 
vitreous body in a shallow depression like a cup on the anterior 
surface, and held there by delicate fibers which act as a suspensory 
ligament. It is a double convex lens with a capsule, both per- 
fectly transparent so that light may pass through, and it is able to 
converge the rays of light so that they will fall correctly upon the 
retina. The lens is behind the iris, the margin of the pupil rest- 
ing lightly upon it. 

Clinical note. — Inflammation of the iris, or iritis^ may cause adhesions to 
the lens unless the margin of the pupil be drawn away. This is the reason for 
the use of atropin, which weakens the circular fibers while it stimulates the straight 
ones, or, in other words, dilates the pupil. 

The ciliary muscle is in the interior of the eyeball, around the junction of the 
choroid and iris, which brings it a little farther forward than the border of the lens. 
Its action modifies the shape of the lens, by which arrangement the eye is able to 
accommodate itself to the difl"erent distances of surrounding objects. This is the 
process of accommodation. To "paralyze the accommodation" is to make the 
ciliary muscle powerless, so that the eye cannot try to see near objects, as it always 
does unconsciously in its normal condition. Atropin will do this. 

Aqueous humor and chambers of the eye. — The space be- 
tween the cornea and the lens is partially divided by the iris into 
two portions, — the anterior and posterior chambers qi the eye. 
They contain a thin clear fluid, called the aqueous humor, which floats 
the iris and aids in preserving the shape of the cornea (Fig. 172). 

The rays of light which fall upon the retina must first pass 
through the media, or structures which direct their course, in the 
following order: the cornea, aqueous humor, crystalline lens, and 
vitreous body. Should any one of these lose its transparency, 
vision would be impaired or perhaps lost. 

Clinical note. — Cataract is a thickening of the lens which makes it opaque 
and gives it a milky appearance. The remedy is excision or removal of the lens, 
after which a convex lens of glass in front of the eye gives a good degree of vision. 
A cataract is in an eye, not over it, and must be taken outj not ojf. 

The capsule of Tenon is a fibrous capsule outside the eyeball, loosely invest- 
ing it and its muscles. 
14 
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Eyebrows, resting upon the superciliary ridges, or elevations 
caused by the frontal sinuses. 

Eyelids (or palpebrae), attached to the margin of the orbits 
and necessary for the protection of the eye. They have five layers, 
— skifiy smooth and thin; jascia, thin and delicate; muscular, the 
palpebral portion of the orbicular muscle; fibrous, containing a 
stiff plate of connective tissue, the tarsal plate (or cartilage), and 
mucous, the layer which lines the lid. The tarsal glands are in 
the tarsal plates; their secretion prevents the lids from adhering 
to each other. 

The angles formed by the extremities of the eyelids are the 



Superior lacrimal gland 
Inferior lacrimal gland 



Duct from superior 
gland 




Upper eyelid partly 
divestra of skin 

Upper punctum 

lacrimal sac, near 

its fundus 
Common duct, formed 
by junction of ductus 
Uw)er and lower 

ductus 
Lower punctum 



Naso-lacrimal duct 



Fig. 175. — Lacrimal Apparatus (Morris). 



medial and the lateral angles (inner and outer canthus). At the 
medial angle, each hd presents a small elevation, the lacrimal 
papilla, with a minute opening (punctum) where the tears enter a 
small canal which leads to the lacrimal sac, from which they are 
taken by the nasal duct to the nasal cavity. 

The eyelashes, or cilia, are kept soft and flexible by an oily 
substance secreted by glands in the margin of the lid. 

Lacrimal gland. — ^The gland which secretes the tears. It 
is situated in the lacrimal fossa of the frontal bone, beneath the 
outer end of the orbital arch, and has several ducts for the dis- 
charge of the tears under the upper eyelid. 

Conjunctiva. — ^This is the sensitive mucous membrane which 
is attached to the margins of the eyeUds to line the lids and cover 
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the eye. The tears flow across it and keep it bathed, preventing 
the injurious effect of dust and other foreign substances. They 
are then conducted by the little lacrimal canals and nasal duct 
to the nose. If these channels become obstructed, the tears over- 
flow and run down over the cheek. 

The lids are closed by the action of the orbicularis (the pal- 
pebral fibers). They are opened by the levator palpebrae, which 
lifts the upper lid, uncovering the eye while the orbicularis relaxes. 

Motions of the eyeball. — The eyeball is moved by six 
slender muscles which have their origin at the apex of the orbit, 
and their insertion upon the sclerotic at a little distance from the 
cornea. 




Fig. 176. — The Muscles of the Eyeball (Holden). 
A small section of the upper eyelid is shown. 



The superior rectus rolls the ball upward. 

The inferior rectus rolls the ball downward. 

The internal rectus rolls the ball inward. 

The external rectus rolls the ball outward. 

The superior oblique rolls the pupil downward and outward. 

The inferior oblique rolls the pupil upward and outward. 

Clinical note. — If these muscles are well balanced the pupil is 
directed straight forward while they are at rest, but if they are of 
quite unequal strength the eye will be turned habitually in some 
special direction. This condition is called squint or strabismus^ 
or ** cross-eye." It oftenest happens with either the internal or 
external rectus. 
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Spinal Nerve Supply to Principal Muscle Groups. — {Continued), 



Region. 



Leg, anterior . . . . 

Leg, lateral 

Leg, posterior . . . 
Foot 



Muscles. 



Anterior muscles (extensors.) . . 

Peroneus longus and brevis 

Calf muscles. 

Deep muscles (flexors) 

Dorsum 

Plantar region 



Nerve. 



Deep peroneal (anterior 

tibial). 
Superficial peroneal (mus- 

culo-cutaneous). 

Tibial nerve. 

Deep and superficial pero- 
neal. 
Medial and lateral plantar. 



PRINCIPAL NERVE SUPPLY TO LARGER JOINTS. 



Joint. 



Shoulder 
Elbow ... 
Wrist ... 



Hip... 
Knee . 

Ankle 



Nerve. 



Suprascapular, subscapular (circumflex). 

Musculo-cutaneous, radial, ulnar, median. 

Ulnar, median, deep branch of radial (posterior inter- 
osseous). 

Femoral (anterior crural), obturator and accessory, sciatic. 

Femoral, obturator, tibial (internal popliteal), peroneal (ex- 
ternal popliteal). 

Deep branch of peroneal (anterior tibial), medial and 
lateral plantar. 
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Circle arol'nd hip. 
'Crucial anastomosis. 
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CAROTIS EXTERNA AND 
A. SUBCLAVIA. 
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VENA CAVA SUPERIOR. 
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VENA CAVA INFERIOR. 

V. I LI ACA COMMUNIS V. ILIACA COMMUNIS 
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CHAPTER Xin. 
A BRIEF STUDY OF IMPORTANT REGIONS. 

THE HEAD AND NECK. 

The Scalp. — Observe the larger arteries, — ^the supraorbital in 
front, the temporal and posterior auricular at the sides, and occip- 
ital at the back, — that their general course is upward toward the 
vertex, and therefore a bandage may be so adjusted around 
the head as to cut off the blood supply to a great extent. 

The nerves have 
similar names and take 
a similar course. 

The tense temporal 
fascia covers the tem- 
poral muscle above the 
zygoma. 




Fig. 177. — Superficial Vessels of Head. 



The Face. 
The main artery, 
external maxillary (or 
facial), runs obliquely 
upward toward the 
side of the nose, and 
is very tortuous, so that 
the play of the facial 
muscles will not interfere with the passage of the blood current. 
The facial vein is lateral to the artery and not very close to it. 
Pulsation of the artery may be felt where it crosses the lower border 
of the mandible, about one inch in front of the angle. 

The external carotid artery bifurcates in the substance of the 
parotid gland in front of the ear, forming the temporal and internal 
maxillary arteries. The pulsation of the temporal is felt as it 
crosses the zygoma, and both here and over the exterruU mamillary 
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on the border of the mandible, the character of the heart's action 
may be watched while the patient is imder the influence of ether. 

The motor nerves (facial nerve) come through the parotid gland 
and radiate on the side of the face, transversely toward the nose, 
upward toward the eye and forehead, and downward toward the 
neck. 

Sensory nerves, branches of the trifacial {trigeminus), appear 
at the three foramina mentioned elsewhere, — supraorbital, infra- 
orbital, and mental, — ^the three particularly sensitive spots in the 
front of the face. 

The tongue muscles and the floor of the mouth (mylo-hyoid 
muscle) are both connected with the mandible. Therefore, if the 
jaw be held forward and upward, it will control the position of the 
tongue when the muscles are relaxed, as under ether. Hence, 
the necessity for this precaution to prevent the tongue from falling 
back into the throat. 

The Neck. 

The skin of the back of the neck is very tough and the fascia 
very dense. These facts account for the pain of inflammation 
here, due to the consequent pressure upon the rather numerous 
nerves, as in carbuncle. 

The spine of the seventh cervical vertebra is always easily felt. 
This is the vertebra prominens. 

The two sterno-cleido-mastoid muscles are conspicuous at the 
side of the neck, situated near each other at their origin, and 
diverging above. The thyroid cartilage of the larynx projects in 
front, — ^the so-called Adam's apple. The external jugular vein 
runs from behind the ear downward, toward the middle of the 
clavicle, and is covered by the platysma muscle. It is sometimes 
selected for the operation of "bleeding," or phlebotomy, and the 
incision to expose the vein is made across the muscle fibers, be- 
cause by their retraction the vessel is well uncovered (Fig. 60). 

The sternomastoid and trapezius are the muscles affected in 
the commonest form of wry-neck or torticollis, which is usually 
due to spasm of the muscles. 

The Triangles of the Neck (Fig. 178). 
These are spaces between certain muscles, as follows: In 
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front of the stemo-mastoid is an anterior triangle divided by the 
superior belly of the omo-hyoid into two, called the carotid 
and muscular triangles; behind the stemo-mastoid is a posterior 
triangle divided by the inferior belly of the omo-hyoid into two, 
called the occipital and subclavian triangles. 

In the muscular triangle is the common carotid artery, with the 
internal jugular vein on the lateral side of it, and the vagus nerve 
behind them both. 

In the carotid triangle the same structures are found, but 




Fig. 178. — Triangles of the Neck. 

C, Carotid triangle; M, muscular triangle; O, occipital triangle; S, subclavian 

triangle; D, digastric triangle. 

here the arteiy divides, forming the external and internal carotid 
arteries at about the level of the upper border of the thyroid car- 
tilage, or Adam's apple. 

The carotid is called the triangle 0} election because, since the 
vessels are near the surface, the surgeon would naturally choose, 
or elect y this place for the operation of ligation. In the muscular 
triangle the vessels are more deeply placed and covered by the 
lower portion of the stemo-mastoid. Ligation of the artery would 
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be done here only under necessity, so it is called the triangle of 
necessity. 

Occipital triangle. — The occipital artery and nprve run 
through this triangle. 

Subclavian triangle. — Most important structures are sub- 
clavian artery and vein, brachial plexus, and phrenic nerve. 

Pressure in this triangle, close to the clavicle, will be fielt by the 

nerves of the brachial plexus. Pressure downward and backward 

close to the stemo-mastoid will compress the subclavian artery 

against the first rib. Its pulsation is plainly felt. 

Submaxillary triangle. — This is a small space marked off from the carotid 
by the digastric muscle. It contains the submaxillary gland and external maxillary 
artery. 

The Thorax and Thoracic Viscera. 

The bony thorax is narrow above and broad below, but the 
proportions are. reversed in the completed human body by the 
presence of the large muscles which connect the upper extremity 
to the thorax. 

Observe the transverse ridge on the sternum, marking the 
junction of the first and second pieces (the manubrium and the 
body). The second rib joins the sternum at this ridge. 

The boundaries of the completed thorax are the spinal column 
at the back, the sternum in front, and the ribs at the sides, with the 
intercostal muscles in the intercostal spaces and the diaphragm 
in the floor. It is covered behind by the muscles of the back, 
while the large serratus is on the side and the pectoral muscles are 
in front. The shoulder-blades are placed behind the thorax. 

The superior opening transmits the trachea, esophagus, and 
important vessels and nerves. The floor (or diaphragm) has three 
openings, — one for the passage of the aorta and thoracic duct, 
one for the inferior vena cava, and one for the esophagus and 
vagus nerves. 

The thoracic viscera are the esophagus, trachea and bronchi, 
lungs, and heart. The esophagus lies close to the spinal column, 
and the trachea is in front of the esophagus, dividing into the 
large bronchi, whose branches are the bronchial tubes. The heart 
and large vessels are in the anterior and middle part of the tho- 
racic cavity. 
IS 
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The heart is wTappcd in the pericardium, and each lun^g is 
wrapped in a pleural sac which is placed between the lung and the 
chest wall. An incision through that part of the wall which is 
bounded by the ribs would pierce the costal pleura and open the 
pleural cavity. A wound of the lung would injure the pulmonary 
pleura (Fig. 103). 

The large nerves in the thoracic ca\ity are the vagus, lying close 
to the esophagus, the sympathetic, whose branches form cardiac 
and pulmonary plexus, and the two phrenic nerves, right and left, 
running down on either side of the pericardium to the diaphragm. 



^n'li 




Fig. 179. — Heart and Lungs. 

The mediastinum is the space between the lungs. In it all 
of the thoracic viscera except the lungs are situated. 

The intercostal arteries and nerves are protected from injury 
by their position under the borders of the ribs. A stab-wound 
would have to be directed upward to reach them. 

All muscles which are attached to the ribs are muscles 0} res- 
piration, the intercostals having considerable power, but the dia- 
phragm being most important. When it contracts it is depressed, 
increasing the depth of the thoracic cavity, while the other muscles 
broaden the cavity by lifting the ribs, and thus room is made for 
expansion of the lungs in inspiration. As the ribs fall and the 



THE ABDOMEN AND PERITONEUM. 22$ 

diaphragm ceases to contract, it rises, returning to its dome shape, 
and thus the air is pressed from the lungs in expiration. These 
two acts complete a respiration, or an act of breathing, which occurs 
normally about eighteen times in a minute. If respiration is 
very difficult other muscles are called into play, as in asthma, 
when the struggle for breath is so great that "forced inspiration" 
is necessary. 

The erector spinae muscles are always on duty, to steady the 
spine in order that the ribs may have a point of departure. 

Thecardiaciinpulseisielt (sometimes it may be seen) between the 
fifth and sixth ribs, half way between the sternum and the nipple line. 

The mammary gland covers the front part of the spaces from the 
third to the fifth ribs. It lies between layers of the superficial 
fascia in front of the pectoralis major muscle. 

The Abdomen, Abdominal Viscera, and Peritoneum. 

The boundaries of the completed abdomen are the spinal 
column and quadratus lumborum muscles at the back, the hip- 
bones below, the rectus muscles in front, and the brgad flat muscles 
at the side. The diaphragm is its roof. The transversalis fascia 
lines the cavity, and the peritoneum is within the fascia, held to it 
by areolar tissue called subperitoneal or subserous tissue. 

On the anterior surface of the abdomen observe the outline 
made by the lower ribs between the thorax and abdomen, the 
two sides meeting in the subcostal angle just below the sternum. 
The scrobiculus cordis, or pit of the stomach, is a slight depression 
at the very point of the subcostal angle, caused by a weak spot in 
the attachment of the abdominal muscles. If the abdomen is 
distended, the depression disappears. The linea alba is between 
the two rectus muscles, and the semilunar lines (or linece semi- 
lunares) are at the sides of the recti. The transverse lines (linecB 
transversa) may be seen when the recti contract. 

The subcutaneous inguinal ring is just above the tubercle of 
the pubic bone; the abdominal inguinal ring is half an inch above 
the middle of the inguinal ligament. The conjoined tendon is 
behind the subcutaneous ring. 

The abdominal muscles and skin are suppUed by the lower 
intercostal and first lumbar nerves. 
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Slight contraction of the broad muscles is easily caused by gently stroking 
the skin of the abdomen. This is an abdominal reflex. 

The regions of the abdomen are dixided in the following 
manner: Imagine a horizontal plane passing through the abdomen 
at the level of the tenth costal cartilage, and another at the level 
of the anterior superior spine of the iUum. These would divide 
it into three portions, — upper, middle, and lower. Then imagine 
two vertical planes passing through the middle point of the in- 
guinal ligament on either side, and dividing each of these three 
portions into three regions, making nine in all. 




Tip of enaifonn oartflace 
Costal border 



UPPER HORIZONTAL PUNE 



LOWER HORrZONTAL PLANE A. AT 
LEVEL OF TUBERCLES OF ILAC 
CREST 

LOWER HORIZONTAL PLANE S »T 
LEVa OF ANTERIOR ILAG SRMES 



VERTICAL PLANE A. FROM VICDLE jF 
POUPART'8 UQAMEJIT 



VERTICAL FUNE B, AT OUTER BGfl- 
OER OF RECTUS (SEMiLLNAR LHE^ 



/-"N / BUyyiT OF SYyPHYSIS PLB'.S 

Fig. i8o. — Diagram of the Abdominal Regions (Morris). 



The middle region is called the umbilical, having the umbilicus 
on the anterior surface. Above that is the epigastric, and below 
it is the hypogasiric. At the sides of the epigastric region are 
the right and Icjt hypochondriac. At the sides of the umbilical 
region arc the right and Icjt lumhar; and on either side of the 
hyiHvjjastric region an^ the right and lejt iliac, or inguinal. 

The abdominal viscera are the stomach, intestines, liver, spleen, 
/».;»;. »r.;.^, kiiinrys, anvl .uircftaJ bodies. The great vessels are at 
thr bark. Thr synjfsifhctii' g^mglia are at the sides of the vertebrae, 
Willi iho ci liiic and otlicr picxu^cs situated on the large vessels. 
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The kidneys are behind all the other viscera, and the ureters 
run down close to the posterior wall of the abdomen on their way 
to the bladder. 

The receptaculum chyli, or beginning of the thoracic dtict^ is in 
front of the second lumbar vertebra. The ififerior vena cava lies 
on the right side of the aorta. 




Fig. i8i. — Abdominal Viscera, Anterior Aspect (Deaver). 

The principal organ in the epigastric region is the stomach; 
in the right hypochondriac, the liver; in the left hypochondriac, 
the spleen. The umbilical region is occupied mostly by small 
intestines. The right and left kidneys are in the two lumbar 
regions, with the ascending colon in front of the right, and the de- 
scending colon in front of the left kidney. The cecum and appen- 
dix are in the right inguinal region; the bladder, in the hypogastric. 
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Each region contains portions of several \dscera in addition to those named. 
Scarcely any organ save the spleen and cecum can be said to belong to but one 
region. 

The peritoneiun is a closed sac of serous membrane like a 
water-bag which is placed between the abdominal wall and 
abdominal viscera. It is practically in front of the viscera, and 
tucked in around them at the sides. One side of the sac is closely 
applied to the abdominal wall, and is called the parietal peritoneunij 
while the other side is fitted to the viscera, and called the visceral 
peritoneum. Normal peritoneum is perfectly transparent, and the 
viscera are plainly seen through the visceral layer. The peritoneal 
cavity contains a Uttle serous fluid and nothing else. 

An incision in the abdominal wall, including the parietal 
peritoneum^ opens the peritoneal cavity. An incision into one of 
the organs involves the visceral peritoneum with these exceptions: 

The posterior surface of the liver. 

The posterior surface of the ascending colon. The kidneys. 

The transverse portion of the duodenum. The front of 
the bladder behind the symphysis. These parts have no serous 
layer. 

The lowest portion of the peritoneal cavity is in the pelvis, 
extending down about three and a half inches in front of the 
rectum. In the female this is called the recto-uterine fossa, or 
pouch of Douglas. In the male it is the recto-vesiccU fossa. 

The folds of the peritoneum which are connected with the 
stomach are called omenta (p. 128). 

The folds which connect the intestines to the abdominal wall 
are called mesenteries (p. 127). 

The folds which connect other organs to the abdominal or 
pehic walls are called ligaments. The ligaments of the liver are 
the broad, the coronary, and the two lateral ligaments, which con- 
nect it to the diaphragm and the anterior abdominal wall. Those 
for the bladder are called vesical ligaments. 

Sometimes certain little pockets, or fossae, exist in the peri- 
toneum behind the different portions of intestine. If a loop or 
knuckle of bowel slips into one of these fossae it may press its way 
through it and pass behind the peritoneal sac. This is a retro- 
peritoneal hernia. 
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The Ischio-rectal Fossa. 
This is a space between the ischium and the rectum. It is 
filled with loose connective tissue and adipose, and a few vessels 
and nerves are therein contained. The skin of the buttock 
forms the floor of the fossa; the lower part of the rectum is the 
inner wall; the fascia of the obturator muscle forms the outer 
wall. If infection occurs in this region, a very large abscess 
might form, as the pus could burrow freely in the loose tissues. 
Ischio-rectal abscess is often caused by internal fistula. 



aleraJ cord 



The Axn^LARY Space. AxiUaryanery 

The axilla is the arm- 
pit. Its shape is that of 
a pyramid, with the apex 
imder the shoulder-girdle 
at the level of the first 
rib, the base of the pyra- 
mid being the 'floor of the 
space and composed of 
the skin and fascia cross- 
ing from the thorax to 
the arm. The walls of 
the space are formed by 
muscles, — the serratus 
(principally) on the me- 
dial wall, covering the 
ribs; the long tendon of 

the biceps in its groove on the lateral wall; the pectoral muscles 
in the anterior wall, and the subscapularis, latissimus dorsi and 
teres major in the posterior wall. 

The importance of this space is due to the large vessels and 
nerves, and the lymph nodes which are found in it. The vessels 
are the axillary artery and vein; the nerves are the brachial plexus 
and branches. A chain of superficial lymph nodes lies under the 
border of the pectoralis major, and a collection of larger ones is 
grouped around the deep vessels; there are also a few near the 
posterior wall. 




Fig. 182. — Axillary Space. 
Axilla laid open by division of anterior wall. 
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Brachial artery 



The Antt:-cubital Space. 
Boundaries. — The brachio-radialis, pronator teres, and a line 
Mciiian ncrAc connccting thc two epicondyles. 

A triangular space in front of the 
elbow-joint. 

Important structures. — Biceps 
tendon, brachial artery and veins, 
median nerve. The artery is be- 
tween the tendon and the nerve, 
lying on the brachialis muscle. 
Tendon on lateral side of artery — 
T-endon, A-rter}% N-er\^e. The ar- 
tery' divides here. 




Fig. 183. — Ante-cubital Space. 

Pronator muscle divided to show 

ulnar arterv. 



Femoral ner\e 

Femoral artery 

Femoral vein 



Deep branch 



Scarpa's Triangle (Trigonum Femorale). 

This triangle is on the front of the thigh. The base is formed 
by thc inguinal ligament, the later- 
al border by the upper half of the 
sartor ius, the medial border by 
the adductor longus, and thc apex 
by the crossing of these two 
muscles on the medial side of the 
thigh at about the middle. 

The most important structures 
in the triangle are the femoral 
artery and vein lying side by side, 
in a line from the middle of the 
base to the apex. The femoral 
nerve and branches are to the 
lateral side of the arter}^ 

Order of structures as they 
pass under the inguinal ligament : 
V-ein, A-rtery, N-erve, the vein 
being medialward. 

Hunter's Canal (Adductor 
Canal). 

This IS a passage from the 
front of the thigh around the medial side to the posterior, begin- 
ning at the apex of Scarpa's triangle and ending in the popliteal 




Fig. 184. — Structures in Scarpa's 
Triangle; portion op Sarto- 
rius removed. 



INGUINAL RINGS AND CANAL. 
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Space by an opening in the adductor magnus muscle. The femoral 
artery passes through this canal, with the femoral vein on the 
medial side of the artery. The long saphenous nerve is sometimes 
in the canal and sometimes outside it. 



The Popliteal Space. 
This is a deep diamond-shaped space behind the knee-joint. 
Its 'floor is formed, from 
above downward, by the 
popliteal surface of the fe- 
mur^ the posterior ligament 
of the joint, and the pop- 
liteus muscle. The bound- 
aries of the upper half of 
the space are made by the 
biceps tendon on the lateral 
side, and the semitendinosus 
and semimembranosus on 
the medial side. The 
boimdaries of the lower 
half are the lateral and 
medial heads of the gas- 
trocnemius. These muscles 
are all very prominent, mak- 
ing the space deep. The 
popliteal space owes its im- 
portance to the large vessels 
and nerves which it con- 
tains, — the popliteal artery, 
the popliteal vein, and tibial 
and common peroneal nerves. 
They are all deeply situ- 
ated, the artery being the deepest, and are imbedded in adipose 
tissue and covered with strong fascia, being thus well protected. 

The Inguinal Rings and Inguinal Canal. 

There is an opening in the aponeurosis of the external oblique 
muscle just above the pubic bone, which is called the subcu- 




FiG. 185. — Popliteal Space (Holden). 
a, Biceps; ft, peroneal nerve; c, plantaris; 
d, lateral head of gastrocnemius; e, 
semitendinosus; /, semimembranosus; 
g, gracilis; h, sartorius; t, medial head 
of gastrocnemius. 
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taneous inguinal ring, being under the skin in the inguinal 
region. 

There is an opening in the transversalis fascia, half an inch 
above the mid-point of the inguinal ligament. This is called the 
abdominal inguinal ring, opening into the abdominal ca\ity 
in the inguinal region. The passage from one ring to the other 
is the inguinal canal. 

The internal oblique and transversus muscles form the con- 
joined tendon immediately behind the subcutaneous ring, and 
their lower muscle fibers arch over the canal forming its upper 
boimdary. 

The Femoral Ring and Femoral Canal. 

The femoral ring (annulus jemorale) is a weak place in the 
pelvic wall, under the inguinal ligament where the femoral vessels 
do not occupy the whole of the space in their sheath. It is on the 
medial side of the vein, bounded medially by Gimbernat^s ligament 
and closed by transversalis fascia only, which at this spot is called 
the crural septum (septum crurale). 

The femoral canal extends downward from this ring about 
three-quarters of an inch in the sheath of the femoral vessels. 

Hernia. 

Hernia is defined as a tumor formed by the protrusion of 
contents of a cavity through its wall. This may occur at any 
weak place in the wall, but is most frequent in the region of the 
inguinal or femoral canals. 

If any structure slips accidentally through the inguinal canal 
it forms an inguinal hernia, which most commonly contains a 
loop of bowel. To replace the bowel or other structure is to 
reduce the hernia. If the loop cannot be replaced, the hernia is 
irreducible; and should it become so distended as to interfere with 
the circulation, it will become strangulated. 

In direct inguinal hernia the contents of the tumor have passed 
directly through the conjoined tendon and subcutaneous ring. 
In indirect inguinal hernia the contents of the tumor have passed 
through the whole length of the inguinal canal, — that is, first the 
abdominal ring, then the canal, then the subcutaneous ring. 
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Umbilical hernia occurs at the umbiUcus; ventral hernia 

at any other part of the abdominal wall, except one or both rings. 

Diaphragmatic hernia occurs at a weak or defective point 
in the diaphragm where an abdominal structure may press its way 
into the thorax. Many other varieties of abdominal hernia 
might be named, but they are all rare. 

In femoral hernia the bowel or other organ passes through 
the jemoral ring into the femoral canal and pushes its way through 
the jemoral sheath at the oval fossa, or saphenous opening. 



The Extremities Compared. 

Both extremities are servants of the head and trunk. The 
lower, being fashioned for bearing weight and also for walking 
or nmning, are organs of locomotion, transporting the body from 
place to place as necessity or convenience may dictate; while the 
upper are organs of prehension, since they can reach forth and 
secure various things which are required for the use of the body. 

Flexion of the arm is accomplished by a two-headed muscle — 
the biceps; flexion of the thigh by a double muscle, the ilio-psoas. 
Extension of the elbow is accomplished by a three-headed muscle, 
the triceps; extension of the knee requires a powerful four-headed 
muscle, the quadriceps. 

We have learned to apply the terms medial and lateral io ih.e 
body while in the anatomical position, in which the forearm is 
supinated; therefore the thumb is said to be on the lateral border 
of the hand, but the leg cannot be supinated, and the great toe lies 
on the medial border of the foot. 

Observe that the toes of civilized man are freely flexed and 
extended, but have no other independent motions. They are 
slightly affected by the action of plantar muscles, but the foot has 
lost the suppleness it might have had without wearing shoes. The 
fingers, however, can all be moved sideways; the median line of 
the hand is a line drawn to the tip of the middle finger, and the 
digits are said to be abducted or adducted, according as their 
motion is from or toward this line. 

The freedom and mobility of the thumb add very greatly to the 
usefulness of the hand in grasping, carrying, etc. If the finger 
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Ulnar nene and artery 
Radial nerve and artery 



tips approach each other, the hand falls into a gently curved 
position forming a cup, the "cup of Diogenes." If the hand be 
closed forcibly with the thumb holding the fingers against the palm, 
it becomes a solid irregular mass, the **fist," and so an ever- 
available weapon of offence or defence. 

The whole upper extremity is pulled forward by the serratus 
tnagnus, and if this motion is accompanied by a sudden forcible 
extension of the arm and forearm, that is "striking out from the 

shoulder." 

Review Notes Con- 
cerning THE Ex- 
tremities. 

The upper extrem- 
ity: — From the shoul- 
der down, the anterior 
surface is the flexor 
surface, and the pos- 
terior is the extensor 
surface of the extrem- 
ity. 

Arm. Anterior. — 
The biceps muscle, 
with the median nerve 
and brachial vessels on 
its medial border. 
Posterior. — Triceps 
muscle, with radial 
nerve in the groove 
between the two hu- 
meral heads. 
Forearm. Anterior (Figs. 187 and 72). — Superficial flexor 
muscles and the round pronator from the internal epicondyle. 
Deep flexor muscles from shafts of the radius and ulna, and median 
nerve between the superficial and deep groups. Posterior. — Ex- 
tensor muscles and the short supinator from the external epicon- 
dyle. Lateral or radial side, brachio-radialis from the external 
epicondylar ridge. 

The Hand. Palm. — Observe the thenar eminence of thimib 




' Branches to hand 



Fig. 186. — ^The Forearm, Anterior. 



REVIEW NOTES. 



235 



muscles; the hypolhenar 
eminence of little - finger 
muscles, and between them 
the hollow of the hand, 
where the long flexor ten- 
dons lie. The deep palmar 
arch is underneath the ten- 
dons; the superficial arch 
lies upon them; the strong 
palmar fascia holds the ten- 
dons in a compartment lined 
with synovial membrane. 
Dorsum. — The extensor ten- 
dons are plainly seen. The 
radial artery may be felt in 
the "anatomic snuff-box" 
(between two of the exten- 
sors of the thumb as it winds 
around the first metacarpal 
bone to reach the deep 
palm). 

The long flexor and ex- 
tensor tendons of the fin- 
gers may be plainly felt and 
seen at the wrist. 

The lower extremity: — 
The inguinal ligament 
stretches from the spine of 
the ilium to the tubercle of 
the pubes. 

The femoral artery, fem- 
oral vein, and femoral nerve 
pass under the ligament, 
the artery lying on the 
psoas muscle. Their order 
from the medial side out- 
ward is V-ein, A-rtery, 
N-erve. 



Suprascapular nerve and artery 



Spiita< 




Deep 
branch 



Posterior 



Fig. 



187. — The Arm and Forearm, Pos- 
terior. 
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From the hip down the anterior pi^xor for hip. 
surface is alternately flexor and p^._.„_ r/^.. 



'^^'''''' ' Flexor for ankle. 



[ 



Extensor for knee. 
Flexor for ankle. 
Extensor for toes. 



The posterior surface is exactly the ' Extensor for hip 
reverse ^ flexor for knee. 



Extensor for ankle. 
Flexor for toes. 

Thigh. — Anterior and ^sides of the femur are covered by the 
quadriceps muscle, which extends the knee. The sartorius muscle 
crosses from the anterior spine of the ilium to the middle of the 
medial side of the thigh, and when it contracts it makes a depression 
rather than an elevation, because it binds the soft tissue under it. 
Posterior, — The biceps, semimembranosus and semitendinosus 
muscles flex the knee; they are hamstring muscles, making the 
upper boundaries of the popliteal space. The medial side of the 
thigh is occupied by the adductor muscles, with the obturator nerve 
and vessels. 

Leg. Anterior. — The medial surface of the tibia is called 
subcutaneous because it is covered by no muscles, but the long 
saphenous nerve and vein extend the whole length of the bone. 

The anterior tibial muscles occupy the neighboring surfaces of the 
tibia and fibula, and their tendons all pass in front of the ankle- 
joint to flex it (dorsal flexion). The lateral side of the leg is 
occupied by the peroneus longus and brevis whose tendons pass 
behind the lateral malleolus to extend the foot. They are ac- 
companied by the superficial peroneal nerve which supplies them. 

The long tendons for the toes are plainly visible on the dorsum 
or top of the foot, and also those of the short flexor, which has 
four tendons belonging to the four medial toes. 

Posterior, — The calj muscles, which lift the heel, completely 
cover the deep muscles whose tendons pass into the sole of the 
foot behind the medial malleolus to extend the foot. 

The deep, or posterior tibial muscles, lie between tibia and 
fibula bound do\vn by the deep transverse fascia of the leg. 

The large nerves for the lower extremity are the femoral 
and the sciatic. 
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The femoral comes imder the inguinal ligament into Scarpa's 



"> Gluteal 
j nerve 



V 



Sciatic nerve 






g 



■ Popliteal artery 
' Tibial nerve 

PcToceal nerve 



':-.-A 



' Ant. tib. artery 



m 






- Tibial nerve 
Post. lib. artery 



m^ 



, Femoral 
vein 



Deep 
branch 






Anterior tibi^tl 
nerve 



A nicrior tibial 

anery 



Fig. 188. — The Sciatic Nerve. Fig. 189.— The Femoral Artery. 

triangle and immediately breaks up into branches which supply 
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the Structures of the thigh, the long saphenous nerve being the 
only branch to go below the knee. It runs all the way to the medial 
border of the foot. 

The sciatic comes through the great sciatic notch, descending 
between the great trochanter and the tuber of the ischium into 
the back of the thigh, to divide into the tibial and the common 
peroneal nerves. The tibial nerve continues under the calf muscles 
and into the plantar region. The peroneal nerve winds around 
the head of the tibia to the front of the leg, sending the deep 
peroneal branch to the anterior muscles, and dorsum of the foot. 

Location of Large Vessels and Nerves in the 
Extremities. 

The vessels and nenes are so placed as to be in the least 
possible danger from pressure or blows. For example, the axillary 
vessels and brachial plexus are deep in the axilla; the brachial 
vessels and median and ulnar nerves are on the less exposed side 
of the arm, and they pass in front 0} the elbow-joint where the 
motion of the joint will not interfere with them. So in the forearm, 
the radial and iilnar arteries and nerves are protected by muscles. 
At the wrist they also pass into the hand on the flexor surface. 

The large nerve which passes behind the humerus, the radial 
nerve, is covered by the thick triceps muscle and winds to the 
front of the bone to pass the elbow-joint on its way to the forearm. 

The femoral vessels and nerves are in the fold or flexure of the 
groin, and they wind around the femur to reach the flexor surface 
of the knee. Both anterior and posterior tibial arteries are well 
protected by muscles — the posterior tibial especially — ^which is 
imder the calf muscles and the transverse fascia of the leg. As 
it passes the ankle-joint it Ues under strong ligaments on the 
medial side of the joint, where it would not be put on the stretch 
during any natural motion of the foot nor exposed to blows. 
Again, the large arteries of the hand are in the palm, while those 
of the foot are in the sole. 

Points for Compression of Larger Arteries of Body. 
The temporal, on the zygoma. 
The external maxillary, on the lower border of the mandible. 
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The subclavian on the first rib behind the clavicle (downward 
and backward). 

The axillary, on the humerus, in the lower part of the axilla. 

The brachial, on the humerus under medial border of the 
biceps muscle. 

The radial and ulnar, on the bones of same name, in the lower 
p)art. 

The femoral, against the ramus of the pubic bone, just below 
the inguinal ligament. 

Note. — ^The subclavian artery is crossed by the scalenus 
anticus muscle which divides it into first, second, and third portions. 
The axillary artery is crossed by the pectoralis minor muscle, which 
divides it into first, second, and third portions. The common 
carotid artery is crossed by the omo-hyoid muscle; the portion be- 
low the muscle is in the muscular triangle of the neck; the por- 
tion above is in the carotid triangle. 
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Abduction. Leading from. (Latin, abducens.) 

Acetabulum. Having the shape of a little vinegar bottle. 

Acromion. From Greek words meaning summit and shoulder. 

Adduction. Leading toward. 

Adenoid. Resembling a gland. 

Adipose. Fatty. 

Afferent. Bearing toward. 

Ala. A wing. (Plural, alcB.) 

Alimentary. Pertaining to food or aliment. 

Alveolus. A small hollow. 

Anastomosis. The opening of one vessel into another. 

Ancon. The elbow. 

Anonyma. Literally, without a name. 

Antebrachium. The forearm. 

Antecubital. Applied to the space in front of the elbow. 

Antrum. A cave. 

Aponeurosis. A layer of strong white fibrous tissue. 

Aqueous. Water>'. 

Arachnoid. Like a spider's web for fineness. 

Areolar. Having little spaces. 

Arthrosis. A joint or articulation. 

Articulation. A joint. 

Arytenoid. Shaped like the mouth of a pitcher. 

Atlas. The first cervical vertebra, which bears the skull. Named for the fabled 

giant who bore the earth upon his shoulders. 
Atrium. A hall. Applied to a chamber of the heart which receives blood from 

veins. 
Auricular. Shaped like, or belonging to, an ear or auricle. 
Axis. The second cervical vertebra. It has a pivot around which the atlas 

revolves. 
Axone. An axis. The essential part of a nerve fiber. 
AzygOS. Without a yoke. Applied to certain vessels which are not paired. 

Biceps. Having two heads. 

Bicuspid. Having two points or cusps. 

Brachialis. Belonging to the arm. 

Brachium. The arm. 

Bronchus. An air tube. (Plural, bronchi.) The smallest air tubes are called 

bronchioles. 
Bursa. Literally, a purse. Applied to a small sac in the fascia, containing fluid. 

Calcaneus. The heel-bone. 

Cancellous. Resembling lattice work. 

Canthus. The angle at the meeting of the eyelids. (Plural, canthi.) 

Capillary. Resembling a hair in size. (Latin, capillus, a hair.) 

Capitellum. A little head. 

Capsule. A structure which encloses an organ or part. 

Caput. A head. 
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Caruncle. A little fleshy elevation, or growth. 

Casein. The cheesy part of milk. 

Caudate. Having a tail. 

Cecum, or c^cum. Blind. 

Celiac, or coeliac. Literally, belonging to the belly or celia. Applied to structures 

in the abdomen. 
Cervix. A neck. 

Choroid. Like the chorion which is a fetal membrane bearing blood-vessels. 
Cicatrix. A scar. It is formed of connective tissue. 
Cilia. Eyelashes. 
Circumduction. Leading around. 
Circumvallate. Surrounded by a wall. Applied to the large papillae at the back 

of the tongue which are encircled by a ridge. 
Cochlea. A snail-shell. 
Collateral circulation. The circulation of blood through anastomosing branches 

of one or more arteries. 
Commissure. A structure which joins two parts. 
Concha. A shell. 

Condyle. A rounded articular eminence. 
Conoid. Cone-shaped. 
Coracoid. Like a crow's beak. 

Corium. Leather. (The portion of the skin of which leather is made.) 
Coronal, or coronary. Like a crown or corona. 
Corpuscle. Literally, a little body. 
Cortex. Bark. The superficial layer. 
Costal. Belonging to a rib or casta. 
Coxa. The hip. 

Cranium. The part of the skull which contains the brain. 
Cribriform. Resembling a sieve. 
Cricoid. Like a ring. 
Crucial. Like a cross. 
Crural. Belonging to a leg or extremity. 
Cms. A leg. 
Cystic. Belonging to a cyst, as the cystic duct. Containing cj'sts, as a cystic ovary. 



Deglutition. The act of swallowing. 

Deltoid. Shaped like the Greek letter {delta) ^. 

Dental. From dens^ a tooth. 

Dentated. Having notches or points which resemble teeth. 

Diaphragm. A wall across a space. 

Diastole. A Greek word meaning a drawing together. 

Distal. Farthest from the head or trunk. 

Dorsal. Belonging to the dorsum, or back. 

Duodenum. Meaning twelve. The duodenum is twelve finger-widths long. 

Dura mater. Hard mother. 



Efferent. Bearing from. 

Embryo. The ovum and structures belonging to it are called the embryo, until the 

fourth month of pregnancy. 
Endocardium. Within the heart. 
Ensiform. Sword-shaped. 
Epi. Upon, or above. 

Epidermis. Upon the derm or corium of the skin. 
Epiglottis. L'pon or above the glottis or space between the vocal bands. 
Esophagus. From G reek words meaning to carry food. 

Ethmoid. Resembling a sieve. (The ethmoid hone has many holes, like a sieve.) 
Excretion. A waste substance removed from the tissues; the process of removing 

waste substances. 
Extension. Stretching out, or straightening (bending backward is over-extensioa). 
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Fascia. A band. (Plural, fascics.) 
Fauces. From the Latin work faux^ the throat. 

Fauces, isthmus of. The space bounded by the soft palate, tonsils, and tongue. 
Fauces, pillars of. The folds connected with the soft palate. (The tonal is be- 
tween the pillars of the fauces.) 
Fetus. After the fourth month the embryo becomes the fetus. 
Filiform. Thread-like. 
Flexion. Bending. 

Follicle. A very small cavity or sac containing a secretion. 
Fontanelle. A littie fountain. 
Foramen. A hole. (Plural, foramina.) 
Fossa. A depression or concavity. 
Frenum. A bridle. 
Fundus. The base. 

Fungiform. Shaped like a mushroom or fungus 
Fusiform. Spindle-shaped. 



Ganglion. A knot. (Plural, ganglia.) Applied to nerve centers. 

(kister. The stomach. 

Gastrocnemius. The belly of the leg. 

Genioglossus. Belonging to the chin and tongue. 

Genu. A knee. 

Glabella. A little smooth space. 

Gladiolus. A little sword. 

Gland. A collection of cells which can form a secretion or an excretion. 

Glenoid. Forming a cavity. 

Glossophar3rngeal. ' Belonging to the tongue and pharynx. 

Gluteus. The buttock. 

Gustatory. Associated with the sense of taste. 



Hepatic. Belonging to the liver, or hepar. 

Hilum. Literally, a little thing. Applied to the depression where vessels enter and 

leave an organ. 
Hyaline. Resembling glass. 
Hyoid. U-shaped. 
Hypertrophy. Over-growth. Derived from two Greek words meaning too 

much fwurishmejit. 
Hypochondrium. Under the cartilage. The hypochondriac region is under the 

cartilages of ribs. 
Hypogastric. Under the stomach. 
Hypoglossal. Under the tongue. 
Hypo thenar. Under the palm. The eminence on the medial side of the palm. 



Heum. A roll or twist. 

Ilium. The upper portion of the hip-bone or os coxa;. 

Index. The first finger. From a Latin word meaning to indicate. 

Infra. Beneath. 

Infimdibulum. A funnelshaped space or part. 

Inguinal. Belonging to the thigh or inguen. 

Innominatum. Unnamed. 

Inter. Between. 

Interosseous. Between bones. 

Iris. A circle or halo of colors. 

Ischium. The lower portion of the hip-bone or os coxae. 



Jejtmum. Empty. 
ugular. Belonging to the neck or jugulum. 
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Labium. A lip. (Plural, labia.) 

LacrimaL Having to do with tears. 

Lacteal. Like milk. 

Lambdoidal. Resembling the Greek letter {lambda) X. 

Lamella. A little plate. 

Lamina. A plate or layer. 

Latissimus. Broadest. 

Lentiform. Shaped like a lentil. 

Levator. A lifter. 

Linea. A line. 

Linea alba. A white line. 

Linea aspera. A rough line. 

Lingual. Belonging to the tongue. 

Lumbar. Belonging to the loin or lumbus. 



Magnus. Great. 

Major. Greater. 

Malar. Belonging to the cheek. 

Malleolus. A little hammer. 

Mandible. Derived from mandere, to chew. 

Manubrium. A handle. 

Masseter. A chewer. 

Mastoid. Shaped like a breast. 

Maxilla. The upper jaw-b<3ne. 

Meatus. A passage. 

Medial. Toward the middle line. 

Median. Middle. 

Mediastinum. From Latin words meaning to stand in the midst. 

Medulla. Marrow. 

Meninges. Membranes. 

Mental. From the Latin word mens^ the mind. 

Mental. From the Latin word mentum, the chin. 

Mesentery. From two Greek words, meaning middle and bowel. 

Metastasis. From a Greek word meaning to transpose. 

Minor. Lesser. 

Mitral. Resembling a miter in outline. 

Molar. A millstone. 

Mucous. Containing or resembling mucus. 

Mucus. The secretion formed by the cells of mucous membranes. 



Naris. The nostril. (Plural, nares.) 

Neural. Pertaining to nerves. The neural axis is the spinal cord. 
Neuron. A single nerve cell with its branches. 
Nucha. The nape of the neck. 

Nucleolus. A smaller nucleus within the nucleus of a cell. 

Nucleus. A small round Ixxly near the center of a cell. The most important part 
of a nucleated cell. 



Occiput. The back of the head. 

Odontoid. Resembling a tooth in shape. 

Omos. The shoulder. 

Ophthalmic. Belonging to the eye or ophthalmos. 

Ora serrata. The serrated or toothed margin of the retina. 

Organ. A structure dcsigntrd for a particular function or use. 

Os. A bone. (Plural, nssa.) 

Os. A mouth. (Plural, ora.) 

Osteology. The science which treats of bones. 

Ovum. An egg. (Plural, ova.) 
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Palpebra. An eyelid. 

Papilla. A Latin word meaning a nipple. 

Parietal. Resembling a wall {paries). 

Parotid. Near the ear. 

Patella. A little pan. 

Pectoral. Connected with the breast. 

Pedicle.' A little foot. 

Pelvis. A basin. 

Pericardium. Around the heart. 

Perichondrium. Around cartilage. 

Periosteum. Around bone. 

Peristalsis. From two Greek words, meaning around and constriction. 

Peritoneum. From two Greek words, meaning around and to stretch. 

Peroneal. Relating to the fibula or perone. 

Petrous. Hard, like a rock. 

Phalanges. Plural of phalanx a body of troops drawn up closely together. 

Pia mater. Tender mother. 

Pigment. Coloring matter. 

Plantar. Belonging to the sole of the foot or planta. 

Plasma. Something moulded. 

Platysma. Broad. 

Pleura. A side. 

Plexus. An arrangement of vessels and nerves which appear to be woven together. 

Pneumogastric. Belonging to the lungs and stomach. 

Pollicis. Genitive form of pollex, the thumb. 

Poples. The ham; a space behind the knee. 

Popliteal. Belonging to the poples or back of the knee. 

Porta. A gate. The portal vein enters the porta or gate of the liver. 

Prehension. Taking hold of. 

Process. In anatomy, a projection. 

Pronation. Literally, bending forward. The position of the hand when the 

thumb is toward the body. 
Prostate. From Greek words meaning to stand hejore. The prostate gland is in 

front of the neck of the bladder. 
Protoplasm. A single gelatinous cell substance. Bioplasm. 
Protuberance. A knob-like projection. 
Proximal. Near the head or trunk. 
Pterygoid. Wing-shaped. 
Pubes. The anterior portion of the os coxae. 
Pulmonary. Pertaining to the lung or pulmo. 

Quadriceps. Four-headed. 

Radius. A rod or spoke. 

Ramus. A branch. 

Rectus. Straight. 

Recurrent. Running back. 

Renal. Belonging to the kidney or ren. 

Retina. A net. 

Ruga. A fold or wrinkle. (Plural, rugce.^ 

Sacrum. From a Latin word meaning sacred. This bone protects the pelvic or- 
gans, held sacred by the ancients. 

Sagittal. Like an arrow. 

Saphenous. Manifest, or plainly seen. 

Sartorius. From the Latin sartor, a tailor. 

Sclerotic. Hard. The sclera is the hard or tough coat of the eye. 

Scrobiculus cordis. Literally, pit of the heart. It is situated at the end of the 
stemimi. The pit of the stomach. 
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Sebaceous. Applied to the glands which produce the oil or sebum of the skin. 

Secretion. A substance either nourishing or useful, formed by glandular cells. 

Septum. A partition. (Plural, septa.) 

Serous. Of the nature of serum. 

Serrated. Having teeth like the border of a saw. 

Serum. A watery fluid separated from blood. 

Sesamoid. Resembling a grain in form. 

Sigmoid. Curved like the letter S. 

Sinus. A curve, or a hollow. 

Sphenoid. Wedge-shaped. 

Sphincter. A muscle which closes an orifice. 

Splanchnic. Pertaining to the viscera or internal organs. 

Squamous. Shaped like a scale. 

Striated. Striped. 

Styloid. Pointed, like the stylus^ which was used in ancient times for writing. 

Sub. Under. 

Subcutaneous. Under the skin. 

Submucous. Under mucous membrane. 

Subserous. Under serous membrane. 

Sudoriferous. Bearing sweat. 

Super. Above. 

Superciliary. Above the eyelashes. 

Super cilium. The eyebrow, or space above the eyelashes. 

Supination. The attitude of one lying on the back. The position of the hand 

when the little fmger is next to the body. 
Supra. Above. 

Sural. Belonging to the calf or sura. 
Suture. A seam. (Latin, siitura.) 
Symphysis. A growing together. 
Synovia. A fluid resembling the white of an egg. 
Systole. A Greek word meaning contraction. 



Talus. The ankle-bone. 

Tentorium. A tent. 

Teres. Round. 

Thalamus. A Greek word meaning a bed. 

Thenar. The muscular eminence at the base of the thumb. 

Thyreoid, or thyroid. Shield-shaped. 

Torticollis. Twisted neck; wry-neck. 

Trapezius. A four-sided figure. 

Triceps. Three-headed. 

Tricuspid. Having three cusps or points. 

Trigone. Something having three comers. 

Trochanter. A wheel or pulley. (The muscles which are attached to the tro- 
chanters rotate or roll the femur.) 

Trochlea. A pulley. A trochlear surface is a grooved convexity. 

Tuber. A bump or swelling. 

Turbinated. Rolled; like a scroll. 

Tympanum. A drum. 

Tympany. The condition caused by inflation of the intestines with gas, so that 
they sound hollow like a drum. 



Ulna. A cubit; the elbow. 

Umbilicus. From a Latin word, umbo, the name of the elevated or depressed 

point in the middle of an oval shield. 
Ungual. Belonging to the nail or unguis. 
Uvula. From uva, a grape, or cluster of grapes (which hangs down from the 

branch where it grows) . 
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Valvulse conniventes. Little valve-like folds. 

Vascular. Having many blood-vessels. 

Vaso-motor. Literally, vessel-mover. Applied to the nerves which dilate blood- 
vessels or contract them. 

Velum. VeU. 

Vena cava. A large hollow vein. 

Ventral. Toward the front of the body. 

Ventricle. Literally, a little belly. From the Latin venter. 

Vermiform. Worm-shaped. 

Vertebra. From a Latin word meaning to turn. Certain movements of the 
vertebrae turn the body from side to side. 

Vertex. The crown of the head. 

Villus. A hair. 

Viscus. An internal organ of the head or trunk. (Plural, viscera.) 

Vitreous. Glassy. 

Vomer. A ploughshare. 

Xyphoid. Sword-shaped. 
Zygoma. A yoke. 
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Abdomen and abdominal organs, 225 

regions of, 226 
Absorption, 133 
Adrenal body, 144 
Alimentary tract, 115 
Anatomic position, i 
Antrum of Highmore, 13 
Aorta, 158 

Aponeurosis, description of, 60 
Appendix vermiformis, 126 
Aqueous humor, 207 
Arachnoid membrane, 99 
Arch, deep palmar, 161 

superficial palmar, 161 
Arteries, structure of, 147 

tables of, 212, 215 
Articular surface, 4 
Articulation. See Movable Joints 58 

of cranium, 12 

efface, 15 

of lower extremity, 49, 50 

of pelvis, 33 

of spinal column, 27 

of thorax, 30 

of upper extremity, 42 
Auditory tube (Eustachian), 120 
Auricle of heart (atrium), 150 
Axillary space, 229 
Axones, 94 



Bladder, 137 
Bone, structure of, 4 
Bones in infancy, 57 

of cranium, 8 

of face, 12 

of lower extremity, 45 

of pelvis, 31 

of spinal column, 24 

of thorax, 29 

of upper extremity, 36 
Bronchi, iii 
Bursae, 53, 93 



Canal, carotid, 10 
femoral, 232 

Hunter's or adductor, 230 
inguinal, 231 
internal auditory, 11 
nasal (Fig. 15), 21 



Canal, semicircular, 203 

spinal, 28 
Capillaries, 148 
Cardiac plexus, 192 
Cauda equina, loi 
Cecum, 126 

Celiac plexus (solar), 192 
Cell, description of, 2 
Cerebellum, 182 
Cerebrum, 180 
Cervical nerves, 10 1 
Cervix uteri, 139 
Chyle, 133 
Ciliary muscle, 207 
Circulation, fetal and placental, 178 

portal, 178 

pulmonary, 158 

systemic, 158 
Clitoris, 142 

Coagulation of blood, i %*] 
Cochlea, 203 
Colon, 126 

Compression of arteries, 238 
Conjoined tendon, 71 
Conjunctiva, 208 
Corium of skin, 199 
Cornea, 205 

Corpuscles of blood, 146 
Cortex of brain, 179 
Crystalline lens, 207 



Diameters of pelvis, 35, ^6 
Diaphragm, 71 
Diastole of heart, 152 
Digestion, 139 
Duct, cystic, 128 

hepatic, 128 

lacrimal, 12 

light lymphatic, 196 

Stenson's, 118 

thoracic, 193 

Wharton's, 118 
Duodenum, 124 
Dura mater of brain, 185 
of cord, 99 



Ear, 202 

Endocardium, 150 
Epidermis, 200 
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Epiglottis, no 

Eustachian tube (auditory), 120 
External genital organs, 141 
Extremities compared, 233 

large vessels and nerves in, 238 
Eye, 204 



Face, vessels and nerves of, 220 
Fallopian tubes (uterine), 141 
Fascia of body, 92 

palmar, 81 

pelvic, 83 

plantar, 91 

temporal, 220 

transversalis, 73 
Floor of mouth, 66 

of pelvis, 82 

of thorax, 223 
Fontanelles, 19 
Foods, 131 
Foramen, 5 

infraorbital, 13 

intervertebral, 28 

jugular, 18 

magnum, 9 

mental, 15 

optic, 12 

oval, 178 

sciatic, 35 

supraorbital, 9 

thyroid (obturator), 33 

transverse, 24 

vertebral, 24 
Foreskin, 144 
Fossa ovale of heart, 1 50 

of thigh, 92 
Fossa of skull, 20 



Gall-bladder, 128 

Ganglia, basal, 181 

Ganglion, 95 

Glabella, 9 

Glands, gastric, 122 
intestinal, 124 
lacrimal, 208 
lymphatic, 193 
mammary, 201 
prostate, 138 
salivary, 118 
sebaceous, 200 
STilitar)', 124 
sudoriferous, 200 



Hair, 200 

Hamstring tendons, 81; 
Heart, 149 
Hernia, 232, 233 
Hymen, 142 



Inguinal rings, 231 
Insertion of muscles, 60 
Intestines, 123, 124 
Iris, 206 
Ischio-rectal fossa, 229 



Kidneys, 135 



Labia majora, 142 

minora, 142 
Labyrinth of ear, 203 
Lacteals, 133 
Larynx, no 
Ligament, Bigelow's, 50 

broad, 141 

deltoid, 52 

inguinal, or Poupart's, 35 

round, 141 

sacro-sciatic, 33 

transverse, 54 
of wrist, 71 
Ligamentum nuchae, 28 

teres, 50 
Linea alba, 70 

aspera, 47 

semilunaris, 68 

transversal, 71 
Liver, 128 

Lumbo-sacral cord, 105, 106 
Lungs, 112 
Lymph-nodes, 193 



Manubrium, 29 

Meatus, external auditory, 10, 202 

of nose, 108 

of urethra, 142 
Median line, 2 
> U'liijij^tmum, 224 
Medulla, 282 
Medullary canal, 6 
Membranes of brain, 285 

of spinal cord, 99 
Menstruation, 139 
Mesentery, 127 
Metastasis, 198 
MoTis veneris, 141 
Mouth, 116 

Movable joint, description of, 58 
Muscles of alxlomen, 68, 73 

of back, 61 

of head and neck, 62-68 

of lower extremity, 81-91 

of pelvis, 81 

of upper extremity, 74-81 
Muscle tissue, 59 



Nails, 200 
Nares, 21 
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Neck, study of, 221 
Nerve centers, 95 

supply to joints, 211 
to muscle groups, 210 

tissue, 94 
Nerves, motor, 95 

sensory, 97 
Neuron, 94 
Nose, 108 
Nucleus, 2 
Nutrient artery, 5 
Nutrition of bone, 55 



Omentum, 128 

Orbit, 20 

Organs of special sense, 202 

Origin of muscles, 60 

Os coxae (hip bone), 32 

Osseous tissue, 4 

Ossicles, 204 

Ossification, 55 

Ovary, 140 

Ovum, 140 



Palate, hard, 14 

soft (velum), 116 
Pancreas, 128 
Patella, 49 
Pelvic girdle, 33, 35 
Pelvic organs, 136 
Pericardium, 153 
Perineum, 143 
Periosteum, 5 
Peristalsis, 127 
Peritoneum, 121, 228 
Peyer*s patches, 124 
Pharynx, 109, 119, 120 
Plasma, 147 
Pleura, 112, 224 
Plexus, cardiac, 192 

celiac, 192 

cervical, loi 

brachial, 102 

hypogastric, 192 

lumbar, 105 

pulmonary, 192 

sacral, 106 
Pons Varolii, 183 
Popliteal plane (of femur), 47 

space, 86, 231 
Portal vein, 176, 177 
Pouch of Douglas, 124 
Prepuce, 144 
Process, acromion, 37 

alveolar, 13 

articular, 27 

coracoid, 37 

coronoid, 39 

frontal, 13 

mastoid, 10 



Process, odontoid, 25 

olecranon, 39 

pterygoid, 11 

spinous, 24 

styloid, 10, 39 

transverse, 24 

unciform, 41 

zygomatic, 10, 13 
Pronation, 45 
Protoplasm, 2 
Pudendum, 141 
Pulse, 153 
Pylorus, 122 



Receptaculum chyli, 193 
Rectum, 126 
Reflex action, 98 
Respiration, 108, iii 
Retina, 206 



Sacrum, 26 

Scalp, vessels and nerves of, 220 

Scarpa's triangle (femoral trigone), 230 

Sciatic notches, 33 

Sclera (sclerotic coat), 205 

Scrobiculus cordis, 225 

Semilunar cartilages, 51 

notch, 39 
Septum of nose, 21, 22 
Sheath of rectus abdominis, 71 
Shoulder girdle, 36 
Sigmoid groove, 10 
Skeleton, 6 

at different ages, 56 
Skull, 8 

as a whole, 16 
Sinus, ethmoid, 11 

frontal, 9 

kidney, 136 

maxillary, 13 

sphenoid, 12 
Spermatic cord, 143 
Sphincters of anus, 127 
Spinal column, 24 

cord, 97 

curves, 28 
Spine of ilium, 32 

of ischium, 32 

of scapula, 37 
Splanchnic nerves, 190 
Spleen, 144 
Supination, 45 



Tables of the skull, 16 
Teeth, 23 
Tendons, 59 
Testes, 143 
Thoracic viscera, 223 
Thorax, 31 
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Th3rmus body, 145 

Thyreoid (or thyroid) body, 145 

Tissues, 2 

Tongue, 117 

Tonsil, 117 

Trachea, no 

Triangles of neck, 221 

Triangular cartilage, 44 

Trigone of bladder, 137 

femoral, 230 
Trochanters, 46 
Trochlea, 38 

Tuber ischii (tuberosity), 32 
Tubercles of humerus, 38 
Tympanum, 202 

Ureter, 136, 137 

Urethra, 138 

Urine (amount of), 136 

Uterine tubes (Fallopian), 141 

Uterus, 138 

Uvula, 117 

Vagina, 140 

Valve, Eustachian, 150 



Valve, ilco-colic, 126 
Valves of heart, 151 

of veins, 148 
Valvulae connivcntcs, 124 
Vaso-motor nerves, 190 
Veins, azygos, 174 
Veins, structure of, 148 
Vena cava inferior, 176 

superior, 174 
Ventricles of brain, 183 

of heart, 150 
Vertex of skull, 17 
Vestibule, 142 

of ear, 203 
Villi, 124, 133 
Vitreous body, 207 
Vocal bands, no 



Xiphoid appendix, 29 
y ligament, 50 
Zygoma, io 
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